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Map of the Lexington Avenue 


A sectional view through the proposed Lexington Avenue 
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the upper, the express trains on the lower deck, If the proposals of the Interborough Company are carried through, the capacity of the elevated roads will be doubled 
subways in five years’ time. 


A GREAT RAPID TRANSIT SYSTEM FOR A GREAT CITY.—[See page 478.) 
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THE SECRETARY OF THE NAVY’S REPORT. 
HE annual report of Secretary of the Navy 
Meyer is a document of unusual interest 
it is marked by the practical business-like 
qualities, the clear thinking and clean-cut 
discussion of his subject, which usually characterize 
the utterances of the present very able head of the 
Navy Department The Scientiri AMERICAN i8 
anxious to avoid giving the impression that in strong 
ly opposing a certain part of the Secretary's reforms, 
it has failed to recognize the general excellence of the 
others; and our perusal of the report before us con 
firms our belief that the total outcome of the up 
heaval which resulted from Mr. Meyer's accession to 
office will be one of permanent and recognized value 
to the great department over which he presides 
The most important and sensational feature of the 
report, the one which will carry no little consterna- 
tion into that cotérie of political men who have used 
the naval tnetitutions as political bait, is the recom- 
mendation that Congress authorize the abandonment 
of no less than eight naval stations, namely, those of 
New Orleafta, Pensacola, San Juan in Porto Rico, Port 
Royal, NeW london, Sacketts Harbor, Culebra in 
Porto Rico, and Cavite in the Philippine Islands 
Mr. Meyer says that the average annual cost of main- 
taining these yards for the last five years has been 
$1,672,675, and that the amount of useful work which 
has been done at any of them has been very small 
Most important also is the recommendation that more 
colliers and other auxiliaries and enlarged docking 
facilities be provided It would seem as though the 
lesson taught by the cruise of our battleship fleet 
around the world, when it was almost entirely depend- 
ent upon foreign merchant ships for its coal ipply, 
has not even yet been fully appreciated 
The vrogramme for new construction offered by the 
Secretary calls for two battleships, one collier, one 
gunboat, one river gunboat, two seagoing tugs, two 
submarines, and one submarine tender 
Nowhere has the influence of Mr. Meyer been shown 
to more marked effect than in the direction of econ- 


omy, particularly in the consumption of coal and other 
leading supplie As a result, the ability of the fleet 
to keep at sea has been increased about 15 per cent, 
and the average cruising speed has been raised about 
20 per cent Furthermore, the amount of supplies 
ised on the vessels has been reduced about 20 per 
cent, and from this source alone a saving of about 


$1,500,000 i looked for 


waking of the results obtained under the naval 





reorganization plan, which has been on trial for one 


year, the Secretary says the work accon:plished and 


the improvements resulting from the advice of the 
ids have been extremely gratifying The aid for 
operations ha ked out a reorganization of the 
battleship fleet and torpedo vessels which has brought 
about a remarkably greater efficiency It has also 
produced a more even amount of repair work at navy 


yards. This is of importance, as a greater economy 
ensues, and it Keeps a more uniform number of good 
workmen employed. The work of the general board, 


ar college, and office of naval intelligence, has been 


better co-ordinated, so that our war plans and strat- 
egic studies are up-to-date The aid for materiai, 
says the Secretary, has been of most assistance and 
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n scrutinizing requests for repairs on vessels 


valine 
Repairs of an extended nature are taken up with the 
general board and the division of inspection, and it 
is believed that this method is preventing such use- 
less and unwarrantable expenditures as have been 
made in the past The aid for inspection has expe- 
dited repair work, and advised what older vessels 
should not be further repaired. He has also restrained 
the tendency to spend too much money in modern- 
izing vessels of little military value. The aid for per- 
sonnel has been concerned with recommendations on 
the subject of details of officers of a higher grade, mat- 
ters affecting the enlisted men, the naval academy, 
discipline and legislation affecting personnel, and mat- 
ters pertaining to the naval militia. To further re- 
duce the amount of routine papers, Mr. Meyer thinks 
it advisable to authorize the aids to sign detail in- 
structions to carry out the general instructions from 
the Secretary 

In recommending the abandonment of the navy yards 
at New Orleans and Pensacola, the Secretary affirms 
hat the Gu ist and the Southern Atlantic coast 
are best defended by the occupation of Guantanamo 
naval station in Cuba In case of hostilities on the 
Atlantic side, our battle fleet will be placed in the 
Caribbean Sea Guantanamo Bay can accommodate 
and anchor thirty-five battleships in the harbor, and 
sixteen more in the outer harbor if necessary. It 
is proposed to transfer the floating dock at New Or- 
leans to Guantanamo, put up inexpensive shop build- 
ings there, and transfer from New Orleans and Pensa- 
cola navy yards such equipment as may be desired, 
the whole to be done at an expense of about 
$400,000 Key West alone should be retained as a 
naval station on the Gulf It would make an excel- 
lent base of supply for the fleet in the Caribbean, and 
it would admirably supplement the naval base at 
Guantanamo. 

The Secretary does not think it advisable to main- 
tain a battle fleet in the Pacific Ocean, not at least 
until the Panama Canal is opened It would cost 
$4,000,000 a year more to maintain a fleet in the Pacific 
than it does in the Atlantic, and the docks on that 
side are not adequate to take care of a large fleet of 
sixteen or more battleships, with their auxiliaries 

We are much pleased to see that the flight made 
by Eugene Ely from the deck of the scout “Birming 
ham" to the shore has convinced Mr. Meyer that avia 
tion is destined to perform some part in the naval 
warfare of the future, probably in the field of scout- 
ing. A scout which could not pierce the enemy’s line 
could dispatch an aeroplane, and gather the needed 
information. The Secretary considers it to be neces- 
sary in the near future to equip all scouts with one or 


more aeroplanes, and he, therefore, recommends that 
the sum of $25,000 be appropriated for future experi- 
mental work. 


THE INTERBOROUGH’S ATTITUDE TO THE PUBLIC. 
HE Interborowgh Company has its own short- 
sighted policy to thank for the fact that its 
ambit‘ous and liberal proposal to build 
the tri-borough system of subways, together 
with others of its own suggestion, has not been 
received by the public with that enthusiasm which 
this stupendous project deserves The complaint of 
Commissioner Hustis that the attitude of the Inter 
borough Company has been one of cynical disregard 
of the convenience of the traveling public, is only too 
well founded Instead of loyally co-operating in car- 
ying out the very reasonable demands of the Public 
Service Commission for improved service during the 
rush hours, the company has preferred the policy 
either of evasion or of direct disobedience; and even 
where a more liberal service has been provided, extra 
trains have been withdrawn, apparently as soon as the 
operating staff considered that the wrath of the public 
had been appeased and the vigilance of the city offi- 
cials relaxed. Now, if this charge of the Commissioner 
is true—and the wretched experience of the patrons 
of the road bears out the charge—this great company, 
instead of recognizing its splendid opportunity for 
winning and holding the public regard, has chosen to 
follow a picayune policy, which has been as derogatory 
to the dignity of the company as it has been exasper- 
ating to the traveling public. Had the attitude of the 
Interborough been other than it was, the chances of 
the present proposals being accepted would bé greater 
than they are. Personally, we believe that the latest 
lans of the Interborough are the best possible solution 
of the rapid-transit problem. These proposals are lib- 
eral, and appear to have been based upon a _ broad- 
minded survey of the whole situation. It is evident 
that some new and very potent influence has been in- 
troduced into the councils of the company. Whatever 
this inflwence is, or from whatever source it may 
spring, let us hope that it marks a healthy departure 
from the old policy of evasion, cheeseparing, and irri- 
tating, if not insulting, disregard of the city’s 
interests 
A more liberal attitude would be entirely in keeping 
with that new corporation policy which is one of the 
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most encouraging results that have grown out of the 
recent nation-wide agitation on the subject of the rela- 
tions between the public and the big corporations. 
This policy is based upon the recognition of the fact 
that there is everything to gain and nothing to lose 
by the cultivation on the part of the great transporta- 
tion companies, whether steam or electric, of the con- 
fidence and esteem of the public whom they serve 


LONGER PIERS FOR ATLANTIC LINERS. 
HERE are two ocean liners under construction 
and a third ordered, which are to have an 
extreme length of nearly nine hundred feet; 
and there is one ship now being built that 
is to be at least nine hundred feet long, if not more 
in view of these facts, does it not seem rather 
absurd that the port of New York, at which all of 
these ships will call, possesses no piers on Manhattan 
Island of a greater length than 825 feet? South 
Brooklyn, it is true, has a system of piers under way 
whieh, if the original plans are followed, will be 
from twelve hundred to eighteen hundred feet in 
length; but South Brooklyn is a center for the ship 
ment of freight, not of passengers, and the huge ves- 
sels which are now under construction for the New 
York trade are preeminently passenger-carrying ships 
If the “Olympic” or “Titanic” were to call at New 
York under existing conditions, and warp alongside 
one of the 800-foot Chelsea piers, the stern of the 
vessel, if an allowance of eight or ten feet were made 
for clearance of the stem head at the bulkhead line, 
must extend about £0 feet out into the fairway of 
the North River. Even the new Cunard boat, which 
will have the advantage of mooring to a pier that is 


25 feet longer, will thrust 65 feet of her huge bulk 
out into the channel. The Hamburg-American liner 

Europa,” with her. reputed length of 900 feet or over, 
will encroach upon the navigable waters to the extent 
of considerably over 100 feet on the New Jersey side, 
where she will lie. 

Now, the obtrusion of so much of the bulk of these 
vessels upon one of the busiest waterways in the 
world, cannot be considered for a moment. The risks, 
both to the ships themselves and to traffic up and 
down the river, would be altogether prohibitive 
Moreover, the projecting vessel would prove a most 
serious obstacle to the docking of other liners that 
have their berthing places adjacent to those of the 
vessels in question. Various expedients have been 
proposed for the protection of the ships themselves, 
such as the mooring of heavy booms, or even of 
lighters, on each side of the projecting stern; but 
even were this done, the danger of damage to pro- 
pellers and rudders from other liners when making 
a landing, would be too great to be considered for a 
moment 

Obviously, the solution of the dilemma lies in 
increasing the pier length, either by excavation into 
the land or by extension into the channel, or by both 
means. If the increased length were taken from the 
shore, it would be necessary to reduce the workable 
width of West Street to just that extent; and, 
although this thoroughfare is of unusual width, we 
question whether a proper consideration of the future 
growth of the traffic of the city would countenance 
any such encroachment on the land. The only alterna 
tive would be to extend the piers farther into the 
channel. 

Now, to such a course the War Department has 
hitherto been most strongly opposed This De- 
partment has the over-sight of all harbor and river 
facilities, being intrusted with the most important 
duty of safeguarding the interests of the public at 
large against the encroachments of individuals or 
corporations. In fulfilling this duty, the Department 
has shown great fidelity, and, as a rule, it has used 
a wise discretion There have been times, however, 
when the officials have seemed to err on the side 
of an over-zealous conservatism; and we believe that 
the situation of New York affords an instance of this 
misdirected zeal. 

The reason adduced by the Department for refusing 
to sanction pier extension into the river is that the 
traffic upon the North River is growing so fast, that 
the subtraction of one or two hundred feet from its 
clear width between pierhead lines would be seriously 
felt, if not just now, certainly in the near future. 
We must confess, however, that we fail to see how 
the loss of even two hundred feet from a fairway that 
is from twenty-eight hundred to thirty-five hundred feet 
in width, can have any Serious effect upon the freedom 
of navigation Compared with many other great 
ports of the world, that part of the thoroughfare which 
lies between Manhattan and the Jersey shore is un- 
usually spacious. It is not clear that any immediate 
or prospective congestion of shipping is to be feared- 
The larger shipping keeps to the center of the river; 
the smaller craft, as a rule, hug the pierhead line; 
and the proposed encroacnment would still leave 
abundance of room for navigation, especially if laws 
were passed calling for a lower rate of speed when 
under way. 
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LECTRICITY. 

vernment has ordered all vessels 
to and from Austrian ports, and 
eyond Gibraltar or Aden, to be 
less telegraph apparatus having a 


The Austrian 
urrying passe! 


making V0 


equipped 
minimu of 100 miles. 

By usi antalum lamps for Car lighting, the 
Chit Company finds that it can save five 
cents a er car. A thousand cars have been 
equipped tantalum lamps, and will save the com- 
pany vear on this basis. The company 
ex] et iip all of its cars in this way, and effect 
a sa over $35,000 a year 


The success of the lectures on illuminating engi- 
at Johns Hopkins University following 


neering iven 

the meeting of the Society of Illuminating Engineers 
at Baltimore this year, has induced the Consolidated 
Gas, Electric Light, and Power Company of Balti- 


nrore to arrange for a series of ten lectures at the 
universit for the benefit of its employees. 

The western suburban lines of Paris are to be 
electrified. Separate tracks are to be provided for the 
trunk lines, and the suburban lines will be divided 
into three zones, each with its own set of trains that 
do not stop in inner zones 3y this method the num- 
ber of trains will be reduced, and the service in the 
first zone increased to a three-minute headway 

An active campaign is about to be begun by the 
Electric Vehicle Association of America, to adver- 
tise and further the development of electric vehicles 
The success of this type of vehicle in recent years has 
been very large, and is coming to be recognized as the 
best type of machine for use in cities where speed laws 
prohibit fast traveling, and power for charging the 
batteries is always at hand. 

A simple lighting system for automobiles has re- 
cently been provided, in which the current is gen- 
erated by a 6-volt dynamo belt connected to the en- 
gine A storage battery is used in connection with 
the dynamo to furnish current when the engine stops 
or when it is running at low speed. A regulator is 
used to maintain a constant voltage. As this volt- 
age is below that of the storage battery when fully 
charged, there is no danger of overcharging the bat- 
tery A switch is provided for turning down the 
lights one-third when desired 

In order to illustrate the possibilities of electric 
light for exterior illuminating, the Denver Gas and 
Electric Company has outlined its building with elec- 
tric lamps The work has been done very cleverly 
and artistically, so that the lighting does not merely 
represent an outline of the building, but emphasizes 
the decoration of the building, giving it at night an 
exceedingly attractive appearance. Thirteen thousand 
electric lamps are thus used, and their combined 
candle-power is 200,000 

The Illinois Central Railroad is using the tele- 
phone dispatching system on more than two thou- 
sand miles of its road Recently the line between 
Paducah and Central City, Ky., has been so equipped. 
Aside from the regular telephone stations, there are 
a number of way stations placed at sidings and other 
points, where no regular operators are stationed. Con- 
ductors of freight trains are provided with portable 
telephone sets, which may be plugged inte the line 
at these way stations, thus bringing them into direct 
touch with the train dispatcher. In order to make 
sure that the instruments are in perfect condition, 
they are not given to the conductor until just be- 
fore he starts out on a trip, and are taken in again 
immediately on his return 

An interesting apparatus for operating street-rail- 
way switches has been invented by a Belgian engineer 
The switch is thrown by means of electro-magnets 
controlled by commutators on the trolley wires, placed 
at a distance of about 15 yards from the switch. One 
of the commutators will throw the switch to the right, 
and the other to the left. If the motorman desires to 
use the right-hand track, he shuts off the power when 
passing the commutator giving access to the left-hand 
line, and vice versa 

When the mercury vapor lamp was invented, and it 
was discovered.that the light was lacking in red rays, 
it was thought by the uninitiated that the light could 
be improved by the use of red glass about the lamp. 
This, of course, was impossible, for the reason that 
red glass acts merely as a filter of the light passing 
through it, cutting off all rays except the red. As 
there were no red rays in the mercury-vapor lamp, 
the effect of putting red glass around it was to cut 
off practically all the light Recently, Dr. Peter 
Cooper Hewitt, the inventor of the lamp, has devised 
& means for adding red rays to the light emitted by 
the lamp. He uses a reflector coated with fluorescent 
material, which is of such a_character as to transform 
the wave length of certain rays falling upon it, so 
that d rays are reflected. The fluorescent material 
is painted on sheets of cardboard, which may be re- 
Moved from the reflector frame when they show any 
deterioration, “and be replaced with fresh sheets. 
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AERONAUTICS 
Jacques Faure, the famous aeronaut, who died re- 
cently, was the champion balloonist of France He 
was a cousin of Hubert Latham, and did much to 
help the latter in his work. 


Legagneux, the well-known French aviator, is re- 
ported to have broken the world’s altitude record on 
the 9th instant with a Blériot monoplane. The height 
reached was 10,499 feet. 


Garros, in a Blériot monoplane, had a bad fall at 
Memphis, Tenn., on December 3rd. He dropped 80 feet, 
but fortunately escaped with a broken nose and a 
badly cut head. The cause of the accident was the 
breaking either of the warping wire or of one of the 
main forward wing guys of steel tape. 


A seventeen-year-old aviator, Walter Archer, at- 
tempted a flight on the afternoon of December 3rd 
at Salida, Cal., and came to a violent end. His ma- 
chine, designed and constructed wholly by himself, 
is said to have been propelled by an electric motor, 
which was supplied with current from the wires of a 
light and power company. Apparently the machine 
was a helicopter, as it is reported to have risen verti- 
cally to a height of 700 feet before falling to the 
earth and being smashed. 


The Aero Club of Cornell University intends to give 
a systematic course of instruction for the benefit of its 
members. The course wiil be conducted only with 
gliders, and is divided into three parts—-theory, con- 
struction, and manipulation. It will be conducted 
entirely by the students themselves. A model glider 
contest is soon to be held in the armory. The models 
are limited to a certain size, and space for twelve is 
provided. Eight entries have now been made. 


An aeroplane, carrying an Italian officer and a pri- 
vate, fell 80 feet at the military grounds at Centocelle 
on December 3rd. Both men were instantly killed. The 
machine was a Farman biplane, in charge of an engi- 
neer named Cammarota. The men met death in an 
attempt to make a short turn Cammarota is the 
third Italian officer to be killed in an aeroplane acci- 
dent in four months Lieut. Vivaldi and Lieut. 
Saglietti both met death while making flights. 


For the second time this year Los Angeles, Cal., will 
hold an international aviation meet from December 
25th to January 3rd, 1911. The aviators entered are 
Hoxsey, Brookins, and Parmalee with their Wright bi 
planes; Willard, Curtiss, Mars, Ely, Shriver, and Capt 
3aldwin with their Curtiss biplanes; Radley with 
his Blériot monoplane, and Latham with his Antoin- 
ette monoplane. There is a possibility that an at- 
tempt will be made to set up a new cross-country 
record for the Screntiric AmMerICAN Trophy at this 
meet before the end of the year. 


The Signal Corps of our army has at present but 
one lieutenant and nine enlisted men on duty in con 
nection with aeronautics. In his report to the Secre- 
tary of War, Gen. Allen, Chief Signal Officer of the 
army, points out that until the Signal Corps is in- 
creased by suitable legislation, it will be impossible 
to furnish more officers and men for the absolutely 
necessary training demanded iff airmanship. There 
is at present but one officer of the Signal Corps who 
is a licensed pilot for free balloons. At a low esti- 
mate, it is believed that at least twenty aeroplanes 
should be in the service of the United States on regu 
lar practice at different points of the country through- 
out the year, and present at the camps of instruction 
for regular troops and organized militia. This would 
provide but two aeroplanes for each camp of instruc- 
tion, and it would require at least twenty specially 
trained officers as pilots Moreover, each ma 
chine must carry at least one observer, who, experi- 
ence has shown, will require much training and 
actual practice. 


The first aviation show to be held in New York will 
open in the Grand Central Palace in connection with 
the Automobile Show from December 3ist to January 
7th next. A score of the latest aeroplanes of French 
and American manufacture will be on view. Among 
the most interesting of these will be found Moisant’s 
two Blériot monoplanes—the passenger-carrying ma- 
chine with which he flew from Paris to London, and 
the racer with which he won the Statue of Liberty 
prize flight—as well as his all-steel monoplane which 
he built in France a year ago; the Wright special alti- 
tude biplane with which Johnstone made his record 
of 9,714 feet at Belmont Park, and Santos Dumont’s 
original “Demoiselle” monoplane. New monoplanes 
will be exhibited by the Scientific Aeroplane Com- 
pany (which will show the first aeroplane equip ed 
with a gyroscope), the Lovelace-Thompson Company, 
and the Walden-Dyett Company, while the Wrights, 
Burgess, and Glenn Curtiss will show their latest bi 
planes. The show will give an excellent opportunity 
to see the progress being made by Americans in avia- 
tion, and in the construction of improved heavier- 
than-air machines. 
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Considerable eppesition has been raised to the ad 
mission of Mme. Curie to the Academy of Sciences 
For the first time the question of the eligibility of a 
woman for any one of the five academies has formally 
been placed before the central committee. 

The Poughkeepsie Common Council] plans to disin- 
fect the water used to sprinkle the streets by adding 4 


chloride mixture which, it is thought, may check th 
spread of infectious diseases. A few preliminary ex 
periments will be carried out to determine whether 
or not the scheme is really feasible 

Berthelot observed that alcohol absorbs nitrogen 
under the influence of silent electrical discharges or 
electrical “effluvia,”’ and concluded that the absorbed 
nitrogen forms a complex amidin with the elements 
of the alcohol Recent researches show that the ab 
sorption of nitrogen by alcohol is accompanied by 
the formation of ammonia, formic aldehyde, and formic 
and butyric acids. The ammonia, of course, combines 
with these acids, producing ammonium formate and 
butyrate 

The ash of animal organs usually contains a small 
quantity of silica, which has long been assumed to be 
derived from organic silicon compounds existing nor 
maily in the organism. Corny has recently discovered 
that the feathers of fowls and geese contain no organic 
silicon compounds, and that the minute quantities of 
silica which are often found in alcoholic and ethereal 
extracts of these feathers are of mineral origin He 
obtained similar results with goose livers and the 
blood of birds of many species. It appears probabik 
that the silica found in the ash of animal matter ie 
always of mineral origin 

The physiological action of lactic acid is not yet 
thoroughly understood Recent experiments by Faust 
show that lactic acid, added to the food of various 
carnivorous and herbivorous animals, does not exert 
any toxic action, unless the dose is very large, ex- 
ceeding five per cent of the weight of the food. Even 
in this case the effect is merely that of excessive 
acidity. Owing to its antiseptic power, which is equal 
to three-fifths that of carbolic acid, lactic acid acts 
as a stomachic disinfectant and a regulator of the 
bowels. It might certainly be substituted with ad 
vantage for acetic, tartaric, and citric acids in food, 
and in the manufacture of confectionery and other 
alimentary products 


Certain experiments have led to the conclusion that 
radium emanation, ingested by the stomach or ab 
sorbed through the skin from baths impregnated with 
the emanation, is eliminated by the usual methods 
Kohlrausch and 
Plate, however, fail to detect, by the most delicate 


and especially through the kidneys 


tests, a trace of radium emanation in the urine after 
ingestion by the stomach of matter containing 100,900 
radioactive units, or after bathing in water of a radio- 
activity of 700,000 units. It would appear that the 
emanation can enter the system neither by the 
stomach nor by the skin, but only by the lungs, but 
additional experiments are required to decide the 
question 


Observations of changes in the field of view, the 
appearance of objects that were formerly below the 
horizon, and the disappearance of low-lying objects 
that were formerly visible, have been made in many 
parts of the world. Such changes occur with com 
parative frequency in the district around Jena, in 
Thuringia. Another remarkable alteration of level has 
been observed during the last half century in the 
foothills of the Jura In 1861 only the tip of a church 
steeple at Altenkundstadt could be seen from the first 
story of the castle of Stroessendorf, on the opposit« 
bank of the River Main 
became visible each year, and now half of it can be 


More and more of the steepk 


seen from the first story of the castle. Another chureh 
steeple, situated a few miles northward, first peeped 
above the horizon of the castle about the year 1885 


and has since been steadily rising. 


The Franklin Institute of Philadelphia has awarded 
medals to Lr. Harvey John Wiley for work in the 
fields of agricultural and physiological chemistry; 
John Fritz, of Bethlehem, Pa., for work in the develop- 
ment of the iron and steel industries; John A. Brash- 
ear, of Pittsburg, for work in’the production and per 
fection of instruments for astronomical research 
Edward Weston, of Newark, N. J., for work in elec- 
trical discovery and in the advancement of electrical! 
applicatio..; Ernest Rutherford, professor of physics 
Owens College, Victoria University, Manchester. Eng 
land, for his work in the advancement of the know! 
edge of electrical theory; Sir Joseph John Thomson 
Cavendish professor of experimental physics, Cam 
bridge University, England. for his work in the 
advancement of knowledge of the physical sciences 
Sir Robert A. Hadfield, Sheffield, England, for his work 
in the advancement of knowledge of metallurgical! 
science Elliott Cresson medals have been awarded 
by the Franklin Institute at infrequent intervals dur- 
ing the last sixty or seventy years, 
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FIRST MARINE AEROPLANE 


DESCRIPTION OF THE FABRE HYDROAEROPLANE 








the body of the float and the heavy parts of the appa- 
ratus. As may be seen by an examination of the photo- 
graphs, the elasticity of nearly all the parts of the 
apparatus, wings, girders of the chassis, steel ropes, 
etc., comes into play to transmit the upward thrust 
of the waves to the motor and to the aviator. When 
the Fabre aeroplane is at rest upon water, the floats 
have an exceedingly slight draft. This amounts to 
only about 25 centimeters (9.8 inches) and decreases to 
nothing when in motion 

The tapering form of the bottom of the floats per- 
mits them to pass over weeds, ropes, and other float- 
ing bodies, or to skim over shoals without danger, 
even at high speed. No motor boat has so much ease 
of evolution in shallow water as such a hydroplane 
propelled by an air propeller. This is so strikingly 
true, that it even holds goods if there is no water. If 
the Fabre marine aeroplane should land on a meadow 
it would not be injured, for in such a case its hydro- 
plane floats are sufficiently solid to act as regular 
skids. Moreover, a device is being perfected to permit 
it to start and land indifferently on land or water 

As for the resistance of the floats to salt water, 


of a bird’s wing, consist of thin strips of wood super- 
posed and glued together. They fit into sockets on 
the bottom of the single longitudinal of the wing. 
It will thus be seen that the Fabre wing is entirely 
mechanical in construction, very easily demountable 
and remountable, yet at the same time it is fashioned 
in close resemblance to the wing of a bird. 

3. The covering of the wing consists of a cloth 
known as “simili-silk,”’ such as is used for the light 
sails of racing yachts. Sewed by hand, provided with 
eyelets, and reinforcements such as are fitted to sails, 
the cloth is not tacked on, but is laced in place. It 
may therefore be rapidly removed for washing or 
mending, and quickly replaced without dismounting 
any part of the skeleton of the wing. After the ribs 
are put in place, the cloth is slipped on them (it 
being provided with pockets to allow of this), and 
laced to the main longitudinal girder. An ingenious 
arrangement of wooden eyelets sewed in the hem of 
the cloth allows of this, while at the rear the cloth 
is fastened to each end of the rib by means of patented 
spring clamps. 

In addition, such an arrangement secures the ad- 
vantage of de- 
taching the 








The hydro-aeroplane is an aeroplane provided 
with fe designed to enable it to Navigate, ris 
from, and descend upon, wate! 

It is composed of a vertical chassis analogous to the 
frame of a bicyele, to which are fastened 

1) At the rear the principal lifting surface (main 
plane) with the motor mounted at its after edge 

(2) tn front. the horizontal and vertical rudders 
is wel ry the balancing planes 

>>) Im the enter the pilot's seat 

The assembled aeroplane rests upon three hydro- 
plane floats, one in front of the chassis, and two others 
under thr iin plane half way between the center 
nd two end 

The floats pon which the aeroplane is mounted 
are hydroplanes of the “Ricochet-Bonnemaison” typ 

e., the bottom of each float for a hydroplane sur 
face But it hie It et boat ot be 
maison iongitudinal tability is obtained by placing 
one surface in front of the other, and joining the two 
by a vertical surface forming a notch; in this case the 
front plane has been completely separated from the 
rear plane ind each forms the bottom of a different 
float The fo 
i in ial 
tag are thu 
obtained ta 
The if s 
ean be qui i 
distance rou 
each ¢ I t 
which lf 














the rear plane 
livided into 


{ 0 parallel 





not placed in 
water already 
agitated by the 


passage of the 


first floats. («) 
ERacl float 

nee it is 
mad ij ot 
but a ng te 








aD cloth when the 
aeroplane 
is not in use, 
and of attach- 
ing it again at 
will. It is thus 
superior to 
many aero- 
planes, whose 
cloth is greatly 
marred by 
wrinkles and 
creases after a 
few weeks’ 
use. 

4 Suit- 
able braces 
hold the main 
beams of the 
wings from 
turning in 
their sockets 
when the 
wings are sup- 
porting the 
machine in 
flight. Steel 
cables fa st- 
ened to the 
lower ends of 
these braces 
serve to regu- 
late the angle 
of incidence 
of the wings, 
or to warp 
them. The 








wings are also 


similar braces 
and are mount- 
ed upon the 


face has 1 
form offering 
siight 1 

tan to tl! 

I It rese 
le tf = tj 
of the Antoir THE FABRE MARINE AEROPLANE STARTING FROM THE WATER. trussed with 
ette monoplane on plane is the first heavier-than-air machine to make successful flights starting from and alighting upon water, The insert shows the front elevation of the 
wing The r machine and its floats, 
sistance to the 
tir that the notch would give is thus avoided, and it is enough to say that during a period of test one floats by means of uprights of the same kind. 
the float performs a third function, since it acts of these aeroplanes floated two months on sea water The Fabre hydro-aeroplane made its first flight at 
as an auxiliary supporting surface in the air (da) without being withdrawn Martigues, France, on March 28th, 1910. It attained 
This form of float, with the plane surface below and The wings of the Fabre aeroplane, which are capable a speed of 55 kilometers (34.2 miles) per hour in 
the eylindrical surface on top, has the advantage of of being folded, are stretched upon a special steel the water. At first it rose about 2 meters (6.56 feet) 


acting like a hydroplane plane even if the float be 


completely submerged Thus, though it may be en- 
gulfed in a wave, it does not make great resistance 
but, on the ontrary, because of its speed, it receives 
an upward vertical impulse more energetic than ever 

The chief disadvantage of this type of hydroplane is 
th tremendous pounding it receives when moving 
rapidly over water that is only slightly rough The 
portion of the lifting plane in contact with the water 
(which is a strip of only a few square inches along 
its rear edge when the plane is moving rapidly) is 
instantly increased tenfold at the least divergence 
of the water from a level surface, because of the 
slight in¢ ition of the plane to the horizontal. The 
flaat then re es upward vertical accelerations equal 
to ten tim it veight To absorb these dangerous 
shocks tl Fa hydroplane floats have a flexible 
inder surface This is made up of thin veneered 
wood, which act n the same way as the head of a 
drum By this means even the framework of the 
float protected from violent shocks from waves, just 
as the wheel and axle of a carriage are protected by 
the pneumat tire from the jolt f rough road 
Moreover, very great flexibility is attained between 


truss that can be seen in the illustration. This form 
of wing has been patented by M. Fabre. For a marine 
aeroplane the necessity of folding the wings when the 
aeroplane is at rest is more important than for a land 
machine. When the aeroplane arrives at a port where 
it is to stay several days, it is necessary to fold the 
cloth of the wings to prevent damage by sudden gusts. 
The Fabre wings accomplish the solution of this 
problem, and when the wings are folded, the machine 
resembles a boat under bare poles. 

The wing is composed of four parts: 1. A rein- 
forced or trussed longitudinal girder placed at the 
front edge of the wing, in the position which the bones 
occupy in the wing of a bird. This is the only longi- 
tudinal girder of the wing. It is of very substantial 
construction, as the uprights from the floats attach 
to it, and it is depended upon for giving rigidity to 
the whole structure. This zigzag form of girder, 
which is of a new and patented construction, is used 
not only for the wings and rudders, but also for the 
members of the chassis, and for the framework of the 
floats; in a word, the whole apparatus is essentially 
a Fabre reinforced beam. 

2. The ribs, which correspond to the quill-feathers 


from the surface and flew for 500 meters (1,640 feet). 
Then it made a flight at 3 meters (9.84 feet) height 
and somewhat longer. 

On May 17th a series of flights were made before 
Louis Paulhan. On this day, after rising easily and 
gracefully from the water, the machine attained a 
height of at least 20 meters (65.6 feet) and made a 
splendid 6-kilometer (3.73 mile) flight. 

In coming down, however, it “‘volplaned” at too 
great an angle and landed with a splash. Under like 
conditions on land such a descent would have meant 
total wreck for the machine. As it was, Henri Fabre, 
who always pilots the machine, was thrown head first 
into the water, receiving no injuries, and the aeroplane 
suffered the breakage of one end of a wing and of one 
of the hydroplane floats—almost nothing at all. 

The Fabre aeroplane has a depth of about 6 feet and 
an area of nearly 280 square feet. A 50-horse-power, 
7-cylinder Gnome engine drives an 814-foot two-bladed 
Chauviere propeller at 1,100 revolutions per minute. 

The total weight in flight is 950 pounds, giving @ 
loading of 3.4 pounds per square foot. The design 
of the aerodynamic part of the machine is accredited 
to M. Marius Burdin. 
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PHOTOGRAPHING LIVING 


During recent years, as my readers are doubtless 
aware, a remarkable change has taken place in regard 
to natural history as a study. In the old days it was 
customary to form a collection of mummified speci- 
mens—plants, shells, and so on. Moreover, the student 
cared little or nothing about the living plant or the 
living animal so long as its dried remains, duly 
labeled, had a place in his herbarium or cabinet. But 
to-day, all this is changed, thanks to what we call the 
“nature study movement.” We realize that a store 
of knowledge respecting the habits of living things is 
infinitely more valuable than the finest coilection that 
was ever made. 

Thus, many of those who are enamored of ento- 
mology (or the study of insects) have renounced the 
use of the old-time butterfly net. They find pleasure 
jr observing the living insect, and recording in a note- 
pook exactly what they have seen. To such I would 
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cally, the correct way to catch insects with the camera 
is to sally forth to the lanes and meadows, and “snap” 
the beauteous creatures as they poise for a moment 
upon a flower or hang from a leaf or grass-blade. Un- 
questionably, many good pictures may be obtained in 
this way, especially if one take advantage of times 
and seasons. For instance, most butterflies are late 
risers, while they retire to rest long before the set- 
ting of the sun. Thus, by being up betimes, one may 
often get good pictures of these insects ere they leave 
the leaf or flower on which they have passed the 
night. I have in mind an exquisite photograph of 
two dew-bespangled white butterflies upon a flower, 
taken by a well-known photo-artist. He wished to 
photograph these insects late in the evening, but, ow- 
ing to the lack of light, gave up the idea and rose 
early the next morning. As a result, he obtained one 
of the most striking butterfly portraits ever taken. 
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of protective resemblance, such as moths upon trees. 

In the case of certain pictures illustrating this 
article the reader will notice that a black background 
has been employed. This is a piece of black velvet. 
Often, when it is possible to give a long enough ex- 
posure, a dark or black background will be found 
most useful, as it emphasizes the detail in the finished 
picture. One must bear in mind, however, that a 
black background calls for a relatively longer exposure 
even in a good light, than is necessary when a pale 
one is used. For this reason dark backgrounds are 
more applicable to indoor work, where one has one’s 
subject more under control. 

Here I would say that while the outdoor portraiture 
of insects is entirely feasible, and should be practised 
wherever possible, more satisfactory results are ob 
tained by bringing one’s sitters into the studio. This 
word “studio” has a grand sound I know; but the 





























The caterpillar hanging from its silk The caterpillar stretching (and undergoing 
attachment pad. 


at intervals strong muscular contorticns) 
in order to free iteelf from its skin. 


The skin ot the caterpillar worked off, 
revealing the chrysalis, 


ihe Caterpillar ekin has been finally 
duscarued. 























The chrysalis assuming its normal suape, Perfect chrysalis normal in shape with hardened skin. The butterfly breaking through the chrysalis skin, 


Say: Why not begin to catch insects with a camera? 
The pursuit is a fascinating one. Moreover, the result- 
ing pictures serve to illustrate and to emphasize one’s 
notes in a manner that mere sketches, no matter how 
carefully drawn, cannot possibly equal. With a camera, 
one is able to picture phases of the insect’s existence 
80 evanescent that it is hopeless to attempt to obtain 
accurate sketches of them; while a photograph is 
naturally far more true to life—far more replete with 
detail—than the best work of an artist. I do not 
mean, of course, that the camera can rival the artist 
in his own sphere. But for purposes of science—for 
portraying the characteristic pose of an insect, or one 
of the transitory phases of its life—a photograph is 
fér better than a drawing. 

It is not my purpose in this article to instruct my 
readers in the technique of photography. I shall as- 
Sume that they are familiar with the methods of using 
a camera, and the mysteries of the dark room with 
its array of bottles. In any case, these matters can be 
Studied in books, or under the tuition of a friend. 
But I desire to supply a few hints respecting the best 
Methods of catching insects with the camera, and to 
offer a few suggestions which will, I think, be of use 
© the beginner in this delightful pastime. Theoreti- 


m PHOTOGRAPHING LIVING INSECTS. 


In photographing an insect, the reader will gener- 
ally find it advisable to be provided with a background. 
In this way, the mass of tangled vegetation which so 
often confuses the “point” of a nature photograph 
may be shut out. The background may conveniently 
take the form of a banner, the pole having a spiked 
end for driving into the ground. This contrivance 
can be rolled up when not in use, and easily carried. 
A specially prepared canvas is sold for this purpose 
by dealers in photographic apparatus; and it has the 
advantage of being differently colored on either side— 
thus giving the photographer a choice of backgrounds 
without adding to the weight of his paraphernalia. 
The material is quite inexpensive. 

For the outdoor photography of insects a windless 
day is essential. But this being granted, the beginner 
should have little difficulty in obtaining pictures of 
resting butterflies. Not yet fully awake to the glories 
ef the early summer morning, the insects will readily 
allow the cautious operator to approach, focus, and 
obtain the desired exposure. Later in the year, the 
fiower heads of certain umbelliferous plants are often 
crowded by “soldier and sailor’ beetles, and good pic- 
tures of them are usually obtainable. Other good sub- 
jects for use in outdoor photography are the examples 


. The perfect butterfly newly emerged, 


reader need not be alarmed. A greenhouse or con- 
servatory will serve the purpose well enough But 
I am inclined to think that an ordinary room on the 
ground floor. possessing a good north window, is even 
better. Photographs of insects which have been taken 
in a glass house, with strong light coming from al! 
directions, are apt to be somewhat flat and devoid of 
“form values.” Whereas, when the subject is lighted 
strongly on one side, its bulk is emphasized—it seems 
to “stand out” from the picture in a life-like manner. 
At the same time, the worker must be careful] to bal- 
ance his light effects, else the shadows will he too 
heavy. It is wise to fix in one’s mind the fact that 
a shadow cast by the object itself looks far less formid 
able than it will appear in the photo-print when this 
is made. A little practical experience will enable the 
worker to control and balance the light by means of 
reflectors—a piece of looking-glass or a sheet or two 
of white cardboard—arranged to cast back the light 
upon such portions of the subject as appear to be in 
too heavy shadow. In this way, the light effects are 
rounded, not flat, and the true form cf the plant or 
insect is more distinctly shown. 

Many specimens bearing upon the life histories of 

(Continued on page 457.) 
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Che ) ‘ rri-Bor t t as laid out by the 
Publ 2, , ( . ssior ossessed at once an 
1rdvantag both of great import 

t a been a entirely independent 


uld have introduced in the 





pid trans ituation the great needed pur! of 
etitior On the othe hand, it would have nece 
tated the payment of two five ent fares on the part 
of a large percentage of the traveling public; a con 
dition h n the case of many of the poorer peo 
ould have amounted to a positive hardship 

\ ine t the accompanyil map shows that the 

ting ne of the Interborough Company, which, 
ustice  ft¢ the Rapid Transit Commission, it 

iid ‘ a represent only part of the complete 
eme as originaily laid out, leave two important 

é New York city, the upper east side and 

ve ‘ t le respectively, above and below 

Fort econd Street vithout any easily accessible 
rapid tral t service The Tri-Borough route of the 

Public Service Commission provided greatly needed 

nsions in the Bronx and Brooklyn, and by meais 


of its Lexington Avenue line, gave to the eastern side 


of the 1 four-track express and local service; but 
it had the drawback that no provision was made, either 
or connection h the Pennsylvania terminal sta 
tion, o7 r an extension of the line down Broadway 


r Seventh Avenue for the service of the lower west 


de ¢ t y 
The present proposal the Interborough Com 
a not only includes practically all of the lines 
mplated in the Tri-Borough plan, but it also 
mal provision for the lower west side below Forty 


ond Street, with a tunnel connecting the lower end 


f that ith the rapid transit system in Brooklyn 
The proy d extensions by the Interborough Com 

pan) its present subway line are as follows 
EXTENSK Dow rue Lower West Sipe or New 

Yoru AND TO BROOKLYN From Times Square under 


Seventh Avenue, Varick Street, West Broadway, and 
treenwich Street to Liberty Street as a four-track 
aad, and from Liberty Street to the Battery as a 
two-track road, with a branch from the intersection 
of Greenwich Street and Liberty Street, under Liberty 


Street and East River to Pineapple Street in Brook- 


ivn, and under Pineapple and Fulton Streets to a 
onnectior vith tl Brooklyn extension of the exist 
ing ubwa a a two-track road; with a further 
extension from the terminus of the Brooklyn exten 
aon of the ex ng subway at Atlantic Avenue, under 
Flatbush Avenue and Eastern Parkway to Utica 
Avenu i bg r-track road, and from Utica Avenue 

I Aver inder Eastern Parkway as a two 
trach ad 1 two-track extension from the exist 
ing Subwey i Lafayette ind Flatbush Avenues, 
Brooklyt der Lafayette Avenue to Broadway 

E NS Up rue Lower East Sipe AND TO THI 
BRONX Fre about Thirty-fifth Street and Park 
Avenue inder Park Avenue end private property at 
Oo! 7 t Forty-second Street to Lexington Avenue 


and the Harlem River to a point south of 149th Street 


is a ir-track road, thence dividing, with two tracks, 
{ ' mnection. east of Mott Avenue Station, with 
the West Fart branch of the existing Subway; 
thene two tracks under Mott Avenue, 153rd Street 
ind | er Avenue, to 157th Street, and from 157th 
str ver River Avenue to about 162nd Street as an 
ated st ! At 162nd Street and River Ave 
nue a will be ade with the Jerome Ave 
nue extensior } Ninth Avenue elevated line of 
Manhattan |! vated Railroad 


\ two-track subway extension, diverging from the 
roposed Lexington Avenue extension at about 138th 
Street, and running thence under private property, 

Southern Boulevard, and Whitlock Ave- 





nue, to a point in private property south of West- 
chester Avenue; thence as a three-track elevated 
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AND ELEVATED ROADS 


CAPACITY OF NEW YORK’S SUBWAYS 












ailroad over Whitlock Avenue and Westchester Ave- 
ie to Pelham Ba Park 
A two-track elevated extension from _ the West 
Farms division of the present Subway at about 179th 
Street, o t operty t i point between 
Bronx Park and the roperty of the New York, West 
chester and Boston Ra iy Company; thence north 
over private propert ind publi treets to Bear 
Swamp Road d W Pla Road thence over 
Wi! e Plains I »a ne 4 1 the propose | 
extension of the T d Avenue ine of the Manhattan 
Elevated Railroad at a point north of the intersection 
Ww! Plains Road and Gun Hill Road 
rue Cost or Co RUCTIO It is estimated that to 
construct and equip the line as thus laid out will 
eall for the expenditure of $128,000,000 The Inter- 
| l 7 « 
l to be furnished 
by tl city I ‘ ) 1 de the n s 
iry ea ents and ght « i Tr) ompany will 
ipply tl fur nece iry t efray t additional 
cost of construction and quipment, which would 
amount to $75,000.06 
It should be noted here that the city has agreed 
‘eeretameiatien| aa 
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PLAN OF PROPOSED SUBWAY EXTENSIONS WHICH WILL 
DOUBLE THE PRESENT CAPACITY. 











to take over the Belmont tunne which has been 
built under the East River from Long Island City to 
Forty-second Street ind under Forty-second Street 
as far as the Grand Central Station The whole of 
the four-borough routes as thus built and proposed, 
the Interborough Company agrees to operate upon a 
five-cent bas 

Tur $30,000,000 EXTENSIONS 01 rH ELEVATED 
ROADS Second only n importance to the subway 


st system of additional new ele- 


a 


extensions 
vated structures, and laying of third rails on existing 
tracks, which the Interborough Company will under 
take when the pending arrangements with the city 


been completed The company is to 


l-tracking of the Second, Third, and 


officials have 
complete the 
Ninth Avenue elevated lines, these additional tracks 
providing for an express service along these im 
portant routes Also the Ninth Avenue line is to 
be extended acro the Harlem River and up Jerome 
Avenue to Woodlawn Avenue The Third Avenue 
elevated line is to be extended from its present ter- 
minus along White Plains Road to 241st Street A 
spur is to be built to connect the Second Avenue line 
with the Queensboro Bridge, over which trains will 
be operated Lastly, a new four-track road will be 
constructed, over which the Second and Third Ave- 
nue trains can be operated direct to the City Hall 
Station at the Brooklyn Bridge entrance. 
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Discussing recently these proposals as submitted to 
the Public Service Commission, the president of the 
Interborouga Company pointed out that the Inter. 
borough plan would more than double the mileage 
of the present Subway, and taken in connection with 
the elevated improvements, would more than double 
the carrying capacity of all the Interborough Rapid 
Transit Company's lines He pointed out that one 
great advantage of this offer is that the new sub- 
Vays can more quickly be put into operation; since, 
as construction progresses, each newly built part can 
be joined to the existing lines, thereby making it 
immediately available, and obviating the necessity, 
as would be the case if a separate system were built, 
of waiting until the entire work was completed. 

Our front-page engraving shows a typical section 
throug! the Lexington Avenue subway, the poir't 
chosen for tne illustration being at Eightieth Street. 
Because of the limited width of this thoroughfare, it 
will be necessary to build the four-track road as a 
double-deck structure with the local trains accom- 
modated on the upper level and the express trains 
below fhe plans of the Public Service Commission, 
upon which our drawings are based, call for a larger 
tunnel clearance than that of the existing Interbor- 
ough subway, the clear width being 14 feet and the 
clear height 15% feet above the top of the rails. 
These dimensions would admit a train of standard 
Pullman cars If the Interborough plan be adopted, 
the new tunnels will be made to conform to the old, 
which have a clear width of 12 feet and a clear height 
of 12% feet above the top of the rail. In the new tun- 
nels, however, the clearanc; will be raised to 13 feet, 
to admit of using a greater depth of rock ballast 
below the ties 

The general system of construction will be reinforced 
concrete of the same general character as that shown 
in our engraving as inclosing the upper deck struc- 
ture Steel columns and girders, inclosed in concrete, 
will be used on the lower deck, wherever changes of 
level and other conditions render it desirable. An im- 


portant provement affecting both the safety and ven 





tilation of the tunnel, and especially the latter, is the 
provision of a continuous solid wall between adjoining 
track This will cause the trains to act with a pis 
ton-like effect, driving the tunnel air in front of them 
and drawing in fresh air at the stations and other 
suitable openings. 

TIME OF COMPLETION The existing subways com- 
prise about 2514 miles of track, and the proposed 
extensions will add about the same amount. The 
third-tracking and extensions in the Bronx and to 
connect with the Queensboro Bridge of the elevated 
road will about double the trackage of the existing ele 
vated roads. The Interborough Company agrees to com- 
plete the elevated extensions and additions in two 
years’ time, and they are prepared to complete the 
new subways in five years from the date of signing 
the contract That this estimate is not too opti 
mistic, is shown by the fact that the present sub 
way from Brooklyn Bridge to Harlem and _ the 
Bronx was completed in from four and a half to five 
years’ time 

a 
Baseball Mathematics, 

Baseballs have been caught when dropped from 
the top of the Washington Monument, by at least 
two well-known league players. The distance dropped 
is 542 feet, and by the time the ball reached the 
eatcher’s hands its velocity was calculated to have 
been about 180 feet per second, or over 120 miles an 
hour Suppose that the pitcher were to throw a 
§-ounce ball to the top of the Washington Monument. 
How much energy would he require for that purpose? 
The American Machinist answers that question in a 
recent issue According to that journal, if the pitcher 
could throw such a ball with such strength that it 
would reach the top of the monument, assuming that 
his hand is propelling the ball through a distance of 
5 feet before letting go, he would have to exert a con- 
stant pressure of about 60 pounds upon the ball until 
it ieft his hand If the catcher, in receiving the 
dropped ball, allowed his hands to move down a dis- 
tance of 2 feet, the average stopping force which he 
exerted must have been nearly 150 pounds. The prob- 
abilities are that his hands stung somewhat after the 
performance 

— —o +o we — 

Samuel F. Perkins dropped 125 feet on November 
the air 
despite 


20th at Kansas City, ‘while being supported in 
by a string of kites. He had risen 150 feet 
unfavorable weather conditions, when t e upper kites 
collapsed in a 60-mile wind. The parachute effect of 
the smaller kite checked his descent, so that he was 
not badly injured. 


17, 1910. 
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THE ALLOY “STELLITE,” 
To the Edi of the ScrentiFic AMERICAN: 
In your } of the Screntiric AMERICAN for Novem- 


in which you publish an abstract of the 

alloy “Stellite,’” I note that a false im- 
ild be created by paragraph three, a part 
of which reads as follows: “After some experiment- 
ing, I was able to produce metal that would forge out 
o thin strips, which showed no tendency 
refers to the cobalt- 
preceding it 


ber 19th, 
account ol 


pression 
pre 


pe rfectl) 
The above statement 
paragraphs 


to check 
alloy, while the 


ly to the nickel-chromium alloy. 


chromiu 


relate entire 
[ would therefore refer your readers to the full text 
of the article, published in the SclenTiric AMERICAN 
SuprLi r of the same date. 

Kokomo, Ind. EL_woop HAYNES. 


—>~+-6+> 
DISTINCTION TO BE MADE BETWEEN INHERENT AND 
AUTOMATIC STABILITY OF AEROPLANES. 
the Editor of the ScreNTIFIC AMERICAN: 
The Literary Digest of November 5th, 1910, contains 
an article printed from Engineering (London, October 


Tth), “Stable Aeroplanes Not Desired.” 

In this article it reads “The term automatic 
stability may be used in two senses. In the first place, 
it may simply mean such a disposition of the planes 


that the machine has a tendency to fly in a horizontal 
position in still air; in the second, it may mean some 


device which will keep the machine horizontal in a 
wind and cerrect any deviation caused by puffs and 
eddies.” 

This definition of automatic stability needs a cor- 


There is only one true sense to the term 


the term cannot be used in two 


rection. 
automatic stability; 
senses 
What 
a certain 


by the 


is generally called automatic stability is only 
brought about 
outer shape of the aeroplane, while the real 
is brought about by a device which 


inherent stability, which is 
automatic stability 
exerts powe P. 

connection with a device for warping 
(wing- 


A gyroscope in 
the main 
tips or ailerons, or the like) 


balancing planes 
will be found to be im- 


plane s or working 


practicable It will be done by means of explosions 


coming out of the supporting surfaces of the aero- 


plane, when the aeroplane dips. 

valves working by 
reducing or en- 
explosions, as explained in 
referred to in AMERICAN Svup- 
PLEMENT No. 1682, March 28th, 1908, page 207, in arti- 
cle, “A New Aeroplane.” I refer to ScIeNnTIFIC 
AMERICAN SUPPLEMENT No. 1820, November 19th, 1910, 
“Practice and Theory of Avia- 


Automatic valves, weighted 


gravity, will answer the purpose of 


tirely cutting off these 


the patents SCIENTIFIC 


also 


page 332, the article, 
tion—V.” 

What is termed automatic stability in that article is 
nothing but inherent stability Neither the Voisin ma- 
chine nor any of the other now existing aeroplanes 
has the automatic stability in the true sense of the 
term. 

It may be added that none of the present aeroplanes 
is of the type which will be the type of the future. 

In that manner the aeroplane itself exerts a power 
critical moment With the in- 


aeroplane will be “caught 


at each and 
stability 


every 
herent alone the 
unfavorable circumstances happen to 
come This stability 
serve the name automatic stability; the expression is 


napping” when 


together. inherent does not de- 
wrong. 
spending so much money for prize flights 


(killing the aviators), a fund ought to be created to 


Besides 


help inventors to develop aeroplanes which have the 
prospect of success S. Turop, GIBon. 
Clarksville, Tenn 
ee 

“AN OLD BALLOON FOUND IN CANADA.” 
To the Editor of the Screntiric AMERICAN: 
November 26th, under the 
heading, signed O. H. Ingram, Eau Claire, Wis., inter- 
ested me In was a lumbering superin- 
tendent, operating far north of Ottawa in 1854 or 1855, 
and described how some of the loggers had found two 
balloonists, the chief of whom was Le 
Fontaine. After their recuperation the balloonists and 
some of the men hunted up the balloon and divided it 
hands Mr. afterward being pre- 
sented some of its pieces and ropes. He asks you for 
information regarding the records of this flight, which 
he thinks started from St. Louis. 

‘he undersigned believing that he can direct Mr. 
Ingram to an authentic history of this flight—indeed, 
written by one of its participants. 
the day before the safety of 
Hawley and Augustus Port was announced, after 
most sensational flig.t from St. Louis, ending 
180 miles north of Quebec, I had a half column in the 
Indianapolis Star descriptive of the flight from Buffalo 
of Prof. La Mountain and my cousin, Mr. Haddock, 
not long before the civil var, reciting their dreadful 


Your article of above 


resumé, he 


used-up 


among all Ingram 


an account 

On October 26th, just 
A. R. 
tl r 


Scientific American 


experiences and describing their rescue by a trapper 
and hunter in the wilds of Canada, explaining that the 
story had made a great impression on me in my boy- 
hood days, as Haddock was my cousin, whom I then 
regarded as the bravest maw in all the world, my story 
being described as one of purely family history only, 
and (as docs Mr. Ingram’s) ending by asking for 
“further information from any old-time balloonatic.” 

To my surprise, there soon appeared in this same 
Indianapolis Star of October 31st, a 
card from Melvin Chapman, Pendleton, Ind., supple- 
menting my showing that this flight may be 
found described in a book, “The Picturesque St. Law- 
rence River,” of which John A. Haddock, Watertown, 
N. Y., is the author—one cf the men who made the 
flight. Mr. Haddock died at Watertown, his lifetime 
home, in 1899. 

Mr. Chapman’s card appends the following para- 
graph condensed from the above-mentioned book, 
which shows that both Mr. Ingram and myself were in 
error—he in the year of the flight, the name of the 
and the starting point, and I in its starting 
(while Mr. Ingram’s story corrects mine as re- 


newspaper, the 


story, 


pilot, 
point 
gards the personnel of the rescuing party), viz: 

“The balloon ‘Atlantic,’ Prof. La Mountain pilot, 
and John A. Haddock assistant, sailed from Water- 
town, N. Y., at 5:33 P. M. September 22nd, 1859. They 
landed in the night in a dense forest 180 miles due 
north of Ottawa, Canada. They arrived at Ottawa 
October 4th, twelve days after the ascension. From 
there they sent a message to their friends informing 
them of their safety.” 

The Hawley-Post 1910 flight and rescue was in many 
respects an exact reproduction of the La Mountain- 
Haddock 1859 flight and rescue. 

Please ask Mr. Ingram to revise his dates and see 
if he cannot place his experience in 1859. It must 
have been in that year, unless, indeed, Prof. La Moun- 
tain was rescued twice in the same region, and there 
four or five years apart. 

I have recently received a rather remarkable veri- 
fication of this 1859 date through my son, Clarence B. 
Clarke. He 
ing many thousand cards from all over the world, with 
a particular penchant for balloons, aeroplanes, etc., 
who is an especial admirer and buyer of the ScienTIFIC 
AMERICAN because of its “fly” features, and who, in 
fact, called my attention to your Ingram article. One 
of his cards is from Miss Orra D. Gould, Lima Cen- 
ters, Wis., who, after displaying familiarity with the 
Star’s stories above mentioned, writes that her mother, 
when a girl, saw this La Mountain ascension at Water- 
town in 1859. W. B. Crarke, M.D. 

Indianapolis, Ind. 


s an enthusiastic post-card collector, hav- 





Revocation of the Attorney’s Appearance Rule, 

It will be remembered that on September 15th last, 
the Secretary of the Interior made a rule that firms 
of attorneys or agents would not be permitted to prac- 
its bureaus in any pro- 


tice before the department or 
ceeding involving the services of an attorney or agent, 
unless they or more duly 
qualified members of the firm in person. This new 
rule, we understand, was the result of some irregular 
practices in the Land Office. Since the Patent Office 
constitutes one of the Departments of the Interior, it 
naturally came within the provisions of the rule. As 
a result, patent attorneys were constrained to spend 
much valuable time in signing notices of appearance, 
instead of really attending to the interests of their 
clients. The Secretary of the Interior has now re- 
voked the rule so far as the Patent Office is concerned, 
and attorneys are henceforth permitted to appear in 
the old way. 


were represented by cne 
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Cement Concrete Vats and Tanks, 
BY ALBERT MOYER, AS*®0C,AM,.80C,C.E, 
Impervious, odorless, tasteless, and sanitary vats 
and tanks for buttermilk, wine, oil, pickles, sauer- 
kraut, etc., can be construeted of reinforced concrete, 
the reinforcing to be designed by a competent engi- 
neer, provided the interior surfaces are treated as 
follows: 

After the forms are removed, grind off with a car- 
borundum stone any projections due to the concrete 
seeping through the joints between the boards. Keep 
the surface damp for two weeks from the placing of 
the concrete. Wash the surface thoroughly and allow 
to dry. Mix up a solution of 1 part water-glass 
(sodium silicate) 40 deg. Baumé, with 4 to 6 parts 
water, total 5 to 7 according to the density 
of the concrete surface treated. The denser the sur- 
face, the weaker should be the solution. 

Apply the water-glass solution with a brush. After 
four hours and within twenty-four hours, wash off 
the surface with clear water. Again allow the sur- 
face to dry. When dry apply another coat of the 
water-glass solution. After within 
twenty-four again wash off the surface with 
clear water and allow to dry. Repeat this process for 
three or four coats, which should be sufficient to close 
up all the pores. 


parts, 


four hours and 


hours, 
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The water-glass (sodium silicate) which has 
trated the pores has come in contact with the alkaiies 
in the cement and concrete and formed into an in- 
soluble hard material, causing the surface to become 
very hard to a depth of \% to % inch, according to 
the density of the concrete. The excess sodium sili 
cate which has remained on the surface, not having 
come in contact with the alkalies, is soluble, therefore 
easily washed off with water. The reason for washing 
off the surface between each coat, and allowing the 
surface to dry, is to obtain a more thorough peneira- 
tion of the sodium silicate. 

It is obvious that concrete surfaces so treated, if 
hard, impervious, and insoluble, have been made itm- 
previous, tasteless, odorless, and sanitary. 


pene- 


text> 
>? se 





The Current Supplement, 


The Screntiric AMERICAN SupPLEMENT No. 1824 con- 
tains, among other interesting articles, an account of 
the disposal of the Alexander 
Motors. This was a prize of 
motor suitable for aeronautical purposes 
describes tests which were conducted on six engines 
at the National Physical Laboratory. Prior to Octo 
ber, 1907, the telegraph was used almost universally 
for dispatching trains on the more important trunk- 
line railways of the United States. The value of 
the telephone for this purpose is now generally recog- 
nized. The subject is admirably discussed in a paper 
by G. K. Heyer.—The Berlin correspondent of the 
Screntiric AMERICAN describes a horseshoe-rolling ma 
chine of German manufacture.—Dr. Charles P. Stein 
metz, the distinguished electrical engineer and phy 
sicist, writes instructively on the physiological effects 
of light, discussing particularly the harmful! 
effects and how they may be avoided.—Katherin 
Louise Smith in an article called “The Great Rive: 
of the Northwest” gives a picturesque account of a 
great stream that is destined to play a conspicuous 
part in the development of the Northwest.—The most 
obvious method of seeking the North 
due north from Norway, for the Pole is only 700 miles 
farther north. The way, however, is blocked by ic« 
pack, through which it is practically impossible to 
force a passage. In 1909, when the dirigible airship 
had been so far perfected that it accomplished very 
long journeys, the idea of employing the new vessel 
in scientific polar exploration was advanced by Count 
Zeppelin. Dr. Bruno Sergert contributes an excellent 
article on this Zeppelin plan and its chances of success. 


Prize for Aeronauti 
$5,000 offered fer a 
The article 


more 


Pole is to sai! 
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The Scientific American Cyclopedia of Formulas, 

It is w‘th great pleasure that the publishers of this 
paper announce the completion of “The Scientific 
American Cyclopedia of Formulas,” on which Mr. Aj 
bert A. Hopkins, the Query Editor of the Scientiri 
AMERICAN has been engaged for the last 
This work is partly based on the twenty-eighth edition 
of “The Scientific American Cyclopedia of Receipts, 
Notes and Queries,” which is possessed by a consider 
able number of our readers. The new work will prove 
an admirable complement to the older volume, as a 
considerable number of the formulas are new and not 
contained in the former book. Over 15,000 of the most 
useful formulas and processes have been selected from 
a collection of nearly 150,000. The formulas are classi 
fied and arranged in chapters, and an index made by 
professional librarians renders it easy to find any 
formulas desired. A complete prospectus giving a de 
tailed account of the various chapters will be mailed 
on application. The 1,065-page book, is beautifully 
printed and bound and is well illustrated It is 
further described in our advertising pages 


two years 


—o 
>. 





Daniel Arthur, 

Mr. Daniel Arthur, a 
tributor to popular scientific 
tally killed under a New 
train on November 29th last. Mr. Arthur was vice 
president and treasurer of the Arthur Company Ma- 
chine Works of New York city. Although a Scotch- 
man by birth, he had lived in this country from his 
sixth year. He was a very 
mechanical appliances. His scientific articles, all of 
them characterized by lucidity of expression and thor- 


well-known inventor and con 


journals, was acciden 


Jersey Central rallroad 


successful inventor of 


oughness of treatment, have appeared in the Scien 


TIFIC AMERICAN, the 
ers’ Weekly, and other publications 


Horological Review, the Jewel 


His latest paper 


was on “The Calendar Concept and Its Evolution 
which has since been published in book form. Besid« 
his interest in invention and sciences, Mr. Arthur: 


took a great historical interest in the city of Brooklyn 
of which he was a resident. He combined to a rare 
degree the qualities of a scientist and a literary man 





A phonograph may be employed to receive and 
record and also to transmit telephone messages. 1) 
the Berlin telephone exchanges 
installed for the purpose of making the familiar and 
often repeated responses: “Busy,” “Out of order,” et¢ 


telephones are being 
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THE TENTH LEPINE TOY EXHIBITION. 


It tentl ul la Lépine exhibition 
of t and small inventions, which was 
ey Pa va ‘ } 
nd ou 
| nol 
I it | neipal 
ou I The Roullet aero 
in +) is two istaining plane 
i >t ids of 
" nium \ oss 
i ix st behind 
l i t t t ends 
oO t elluloid 


on ol two 


are stretched 

i \ mn t md tl after end 

‘ t a visted by 
34 ! I n proT ‘ 1 

prevented » turni ] i st » of cel- 
luloid inserted under the avis TY! I 


moval of this strip starts the aeroplane 
on its flight, which may extend 400 feet 
in a straight line 


Roullot’s “pistoplane,” which is also 














1, Martin aeroplane. 2. Hébert aeroplane-parachute. 38. Boucheron’s 
mechanical toys. 4. Roullot aeroplane. 5. Georges billiard table. 
6. Boucheron’s huntsman. 7. Oberlander’s ski runner. 


THE TENTH LEPINE EXHIBITION. 


illustrated in Fig. 4, is a rudimentary 
aeroplane which is projected by an equal 
ly simple spring pistol Straight hori 
zontal and inclined flights and curved 
flights can be accomplished by varying 
the form and attachment of the spring 
This inexpensive toy will not only amus¢ 
children, but will give them some idea 
of the problems of aviation. 

Martin’s aeroplane (Fig. 1) is far 
more ambitious and elaborate. It is a 
complete and practical monoplane, driven 
by an 8-cylinder Antoinette motor, which 
uses steam, compressed air, or carbon 
dioxide and develops about 1/10 horse- 
power, though it weighs less than 12% 
ounces. The frame of the Martin areo 
plane and its propellers- are made of 
wood, the fuel tank of copper, the wings 
of stout canvas. It starts from the 
ground and.is capable of executing eX- 
tensive flights. The same iny ‘tor ex- 
hibited a boat 43 inches long driven by a 
steam engine, having three cylinders 
arranged radially around the shaft at 
intervals of 120 deg. The engine weighs 

(Continued on page 487.) 














DeceMBER 17, IQIO. Scientific American 481 


THE LARGEST SHtP: THE “EU 


A 50,000-TON PASSENGER SHIP 





About in a decade a new fleet of ocean liners Island. The combined capacity of the three largest comes the news from abroad that the gross tonnage of 
is launched, setting a new standard for size, luxury, hotels in New York city is 3,235 persons, while the all the ships flying the Hamburg-American Line flag 
and safety at sea The great ships which are thought “Europa” carries 4,250 passengers. has passed the 1,000,000-ton mark, or to be correct, 
to expr the last word in boat building are soon The “Europa” will have a beam of ninety-six feet, 1,022,452 tons. Some idea of the enormous size of th 
greatly exceeded by their new sisters, and rele- so that ner deck will be as wide as Broadway at its “Europa” may be had from the order which has been 
gated to a econd given for 2,900 
place. The new 000 feet of Ore 
fleet now under gon fir to be used 
construction 1 \ for the decks 
turn surpasses i alone. For months 
all the great | this lumber has 
ships which have been drying near 
gone before. To | Portland, Oregon, 

before being 


do them justice, 
we must find a 
new vocabulary 


shipped to Ger 


— 


many. Special 





care has been 


taken to provids 


SC  ——— 
only clear, verti 
cal grain wood, 


which has been 


ad je ctives for 


(. 
Or 


these super- 





Kaiserin Auguste Vicroria 





leviathans and 
greyhounds of 














the high seas. 


The world had ‘ selected with tl 
doe tan Comparison between the * Auguste Victoria” and the “Europa.” psa on : - pes 
§ J sreatest care 





accustomed to With the un 
using the “Maure- precedented 
tania a8 & syne . amount of cabin 


nym for large ob and deck space 


jects, when two available on the 
great ships, the “Europa,” a num 
“Olympic” and 
the “Titanic, 


were designed to 


ber of unique fea- 
tures become pos 
sible which have 
surpass all of never before been 
her dimensions attempted on a 
No sooner was ship None of the 
one of these staterooms will! 
liners launched, be cramped as on 


than the owners the early boats 
of the ‘“Maure- 


tania” planned a 


For all those who 





care to. travel 
new ship of even an . with the comforts 
greater length of home, there 
Now in turn Broadside view of the new 900-foot, 50,000-ton liner, showing the nine decks above water line. will be complete 


suites available 








comes the great- 
est of all ocean 
liners, the “Eu- 
ropa” of the Ham- 
burg - American 
Line, which is 
still larger. With 
the increase in 
length, beam, and 
tonnage, we have 
a corresponding 
development in 





There will be a 
choice of dining 
rooms for those 
who do not care 
for the main din 
ing saloon; there 
will be a_ Ritz- 
Carlton restau- 
rant, a grill room, 
tea garden, and 
even a rathskel 


the luxury of lar. Spacious palm 
equipment We gardens, which in 
can no longer call winter may be 
the great ocean converted to sun 

parlors, wiil ot 


liners floating ho- 
tels, since the new 
boats offer many 
attractive and 
novel features not 
yet attempted by 
the builder of ho 
tels. The new lin- 
ers have all, even 


cupy the upper 
deck. Several 


ladies’ saloons fin- 





ished in different 
decorative peri- 
ods will appeal to 
the tastes of dif 
ferent nationali 
ties. All of these 


saloons will be 


more than, the 


comforts of a pa- 
connected by tel 


phone to the pri 


latial home. 

The dimensions 
of the three latest 
and largest liners 


Vate staterooms, 
so that those 


are as follows: whose cabins are 


“ Mauretania, ”’ 
length 790 feet, 
tonnage 32,500; 


“Olympic,” length 


perhaps two or 
three city blocks 
apart, may talk 





with one another. 


eae 


SO te meer a SA ne Soe mama 


, 


The gymnasium 














S60 feet, tonnage 
48,000; “Europa,” “on the “Europa” j 
length 900 feet, View off the bow of the * Europa” as completed, will be much lar 
tonnage 50,000. ger and more 
THE LARGEST SHIP: THE “EUROPA.” completely 


Statistics are 
likely to be 
stupid, and the mere recital of dimensions, however widest point. She will have nine decks above the heretofore installed In 


equipped than ans 


addition to the regular ap 





large, gives little idea of the overpowering bulk of such water line, which is the height of the largest apart- paratus, there will be a running track, so that an ath 
a ship as the “Europa.” The new liner will have an ment houses, thus making her literally a skyscraper lete could actually cross the ocean without breaking 
extreme displacement of between 60,000 and 70,000 afloat. The population of a small city will be comfort- training. The mechanical exercising devices already 
tons. In ether words, the ship and load weight 140,000,- ably accommodated aboard without crowding, since introduced on some ships will be very complete, en- 

pounds. It would, therefore, require 1,400,000 men, her capacity will slightly exceed 5,000. The old fa- abling one to exercise any set of muscles withou 


pulation of Philadelphia, each carrying miliar standards of comparison, such as the height of effort or enjoy a mechanical came! or horseback ride 


his material. If it were all the Statue of Liberty or the Washington Monument, An experienced attendant will be in charge of the 
oade j American freight cars, it are completely outciassed. gymnasium, to offer intelligent advice to those seekiag i 
WOu a train ‘s in length, which by the With the laying of the keel of the “Europa,” the exercise. (Concluded on page 487.) t 


way would extend he length of Manhattan largest ship in the world now under construction, 
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Sacks, Bags, Boxes, Trunks, Milk Cans, Packing Cases, and Escapes Therefrc 
SACKS, DAGS, DOXCS, LTUNKS, M1 alls, FACKING Cases, and Escapes 1 herelrom 
BY HEREWARD CARRINGTON 
oO ate ' ted after the manner shown in the illustration When “fake,” releases the hasp, replaces it in position on 
the creen is placed in front of the performer, he the trunk, again screws it in place, and then, closing 
. i h il wes two fingers through one of the loops formed the lid, he fastens the padlock as at first. This 
( ! raint t t ead ot ibout the mouth of the sack. and, seizing the pad method long puzzled the public, and even that section 
fl ) the lock, pulls it down into the interior of the sack of the public which was thoroughly familiar with 
eae ta H then proceeds to open the lock in the manner methods of escape from trunks, bags, and similar 
own in the engraving (Fig. 2). pieces of apparatus. 
There ol { k in ‘ ! 4 is a special “fake,” hidden by the performer, Another clever illusion which caused a stir when 
and é fastens eA fa apable of opening the lock if inserted as shown. first introduced, is the following: Any trunk large 
! eh yund | rt It pushes back the catch of the lock, and the hasp enough to hold the performer is introduced He is 
rhe st t part of the may be simply pulled open. Once the lock is opened, then placed in it, after donning a mask, the lid is 
ent the t is removed from the iron bar, and this allows the closed. He is then securely locked and roped in the 
; wh d i rta rings to be slipped off, and the bar removed alto- trunk. When the process of tying is half finished, 
u of 1 { ind Z 3 | gether, thereby opening the mouth of the sack to its however, the performer runs down the aisle of the 
» from ft ick hen released fullest extent, and allowing the performer to escape theater, and assists in cording up the trunk! This 
n three f a number of “sacl When outside, he again threads the bar through the completed, the rope is cut, the trunk unlocked, and 
] tl | " i i steps out, carrying in it is found the performer's assistant! There is 
| ! ‘ no trick in the trunk or 
fe ack lock, which could be pro- 
i i l i vided by anyone 
, p ¢ i This rather daring and 
and l original experiment is per- 
i ar t formed as follows: When 
! ready for the trick, a com- 
i mittee is invited upon the 
stage, and while the 
| trunk is being examined, 
th the performer puts on a 
mask and a robe provided 
ad r) with a hood, which covers 
I his entire person. He then 
if informs the committee 
ind ud that he will step into the 
i iw and trunk, and he asks them 
iz t i t to faster. it securely and 
iz to tie it with ropes As 
a r up the performer mentions 
\ ng the wora “ropes he looks 
! t about the stage, and pre- 
i Ss tends to discover that he 
é nt t has failed to provide 
ft rch I / them. He steps to the 
ibled hand \ . ; Fe : , FS Ps QETAIL wings, and returns in a 
th ‘ the ening , f i a . ~ of Top moment, carrying a rope 
~ - o& CAN 
‘ ] with him. He is then fas 
f g tened in the trunk, and 
) I wh the performance proceeds 
Figs { as described 
tr an< sack As the reader will doubt 
k less have guessed, the per- 
The perform wced it 7 , os ‘ Saves Ssé ren former’s assistant, who 
rhe | ! ‘ ae . ex e OF CAN ’ 
ne. and tI outh of th . . must be about his size and 
oth k iled | build, has provided him- 
7 commit i n i self with a mask and robe 
genie ul precisely similar to those 
hidden fro worn by the _ performer, 
ind and the instant the per- 
the rfor ASS ! former steps behind the 
H ikes part. tl 4 d screens in search of the 
} len that a 1 rope, he steps out on to 
el oved the stage, carrying the 
Still anott I eoil of ropes in his hands 
to provide 1 It is he who is fastened 
th } into the trunk, and it is 
de I ' ided he who is found in the 
with ‘ ngs, and trunk, at the conclusion 
. draw! ik 1 boot o of the trick. All the per- 
* : ; t of ti former has to do, is 
esca onsist n the a rani quickly to divest himself 
i rangemer ! ne lace al of his mask and robe, and 
} louble-ended ind the make his way to the rear 
lower end of this one tl TRICK MEANS USED IN “ESCAPE” FROM VARIOUS TYPES OF RECEPTACLES. of the theater, when he 
i performer in the ik runs down the aisle and 
i untie Ye then « f } cle, through th him the sack, which is again offered for thor assists the committee in tying up the trunk. It was, 
: the opening t izalr Te the k, tuck ‘ h examination I think, Harry Houdini who first introduced the escape 
the ends of tl , and he i ud ( iny I shall not in this place attempt to describe the from a milk can, which had been padlocked, and which 
amount of inspection! means by which the performer escapes from compli contained three parts water. The milk can used is a 
4 The escape from what is been termed the “mail cated apparatus, the various trunks, cages, etc., that large railway milk can about three feet six inches 
f bag” is q ingenious, and very baffling when first ire employed, as this would bring us nearer to an high, provided with a circular, hinged lid (Fig. 5). 
j een A large canva ack is exhibited, to the rin posé of the various stage illusions than to special Soldered to this lid are several hasps, through which 
: or mouth of which is sewn a serie of iron rings methods of release from simple methods of restraint. are placed padlocks, which are locked and_ sealed. 
Mh Fig i) Thi sack mav be freely examined The The majority of trunks, barrels, ete are merely pro- Before the performer is introduced, the can is filled 
t performer is placed in this bag. and it gathered vided with a trap door, which is concealed by a about half full of water, so that, by the time the 
b ogether over his head A solid iron bat passed more or less ingenious and complicated mechanism, performer is in the can (in a bathing suit) the water 
ie thre e rings, thereby closing tl mith of the and which can be found only by pressure upon certain has risen up to his neck. The lid is then closed and 
' \ ) 1 of tl iron bar is provided springs, withdrawal of bolts, nail heads, ete. Iron locked, yet escape is made within a very few moments, 
” . ficiently large to prevent the rings cages are generally provided with two or three bars the performer emerging dripping wet. 
if The other end of the ba fur which unscrew. These being unscrewed and pushed The explanation of this release is, as usual, remark- 
{ 1 through t! the hasp of a upward, the escape is easily effected. ably simple when once the secret is known. In the 
Ns ‘ ad k The padloch t! closed, locked One or two variations of these methods exist, how- lid of the can, a small. invisible hinge and spring 
; d the } ly sealed. Ir this ndition, the ever, which may require special mention. In one are fitted, hidden by a strip of metal running ar yund 
rforme: | behind it effects case, the screws fastening the hasp to which the the inside of the lid. The opposite side of this cirt- 
j his escape within a few secor padlock is attached are released from the inside cular opening is closed by means of a spring catch, 
" There is no trick in the sacl n the bar r in the This enables the performer to open the lid of the also hidden by the metal strip When the lid is 
' method of sk ring the perfort con- trunk and make his escape. As soon as he has done locked upon the performer and the screen placed in 


sists chiefly in the padlock, which must | icked,” o, he unlocks the padlock with a duplicate key or a (Continued on page 489.) 
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HOME-MADE DISPLAY SIGN. 


BY C. R, M’GAHEY. 


the accompanying engraving is a novel 


Pict is 
elect! gn constructed by the writer, which makes 
a very attractive decoration for the store window. 
It cor ts of a small, round wooden shaft, on which 


























REVOLVING ELECTRIC SIGN, 


are fitted two wooden hexagonal end pieces. These 
are connected by six wooden strips, one at each cor- 
ne! Each strip has a saw kerf in it, extending from 


one end to the other. The center rod is also pro- 
vided with six kerfs mating those in the peripheral 
strips, and tin partitions are inserted in these kerfs, 
as shown clearly in the sectional view. Six pieces of 
glass are fitted to the strips, being held in place by 
means of metallic cap pieces, permitting them to be 
slid out at either side if desired. The shaft is fitted 
with two metal pins, one at each e:.d, to provide a good 
bearing The sign is revolved by means of worm 
rearing connected with tle shaft and driven by a 
glass slides of the sign may be 
decorated in any fashion desired. Within the com- 
partments of the sign, electric lamp glebes are placed. 


} 


Zz 
small moto! The 


These may be either clear or of any color desired. A 
good plan is to place three lamps in each compartment, 
each of a different color, so that different color effects 
may be produced The lamps are all grounded, so 
to speak, to one of the pins at the end of the center 
shaft, and this, as will be observed in the illustration, 
projects through its bearings and bears against a leaf 
spring, forming one terminal of the line circuit. 
Mounted on the projecting portion of the shaft is a 
commutator or a series of commutators, with which 
the other terminals of the lamps are connected. A 
brush bearing against this commutator completes the 
circuits. The commutator sectors are varicusly con 
nected with the lamps, so as to provide any -desired 
color effects, as the sign revolves. It is preferable to 
provide a break in the circuit as each glass slide 
moves to or out of the reading position, so that the 
eve will not be confused; but as each sign comes into 
view, it will flash out abruptly, thus attracting atten- 
tion. 
A WRINKLE IN DOVETAILING. 
BY ALBERT F, BisHor, 

The T-square shown in Fig. 1 of the accompanying 

engraving is a most puzzling bit of dovetailing to the 
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A PUZZLING BIT OF DOVETAILING. 


uninitiated. The blade is secured to the head by a 
joint that is dovetailed in two directions, which seems 
quite impossible unless the parts grew that way. 
Fig. 2 reveals the secret. There are three pieces, in- 


Scientific American 


stead of two, in the make-up of the T-square, one be- 
ing so fitted that the joint follows the edges of head 
and hence is not liable to be detected. This piece is 
used to cover a gap that would otherwise show in the 
head under the blade. The cut through the head is in- 
clined, the dotted lines A A being parallel, which per- 
mits the dovetailed end of the blade to be slid in end- 
wise and be brought up flush with the upper face of 
the head. The narrow lower side of the head is 
gouged out to receive the strip B which, as explained 
above, joins the head along the edges where the joint, 
if properly made, will easily escape detection. 


>>> 


HOW TO MAKE A MOVING-PICTURE CAMERA. 


BY C, G, HARCOURT, 





The drawing herewith shows a sectional elevation 
of a moving-picture camera, such as any amateur can 
build for himself. A is the spool of unexposed film. 
B is the lens, which should be mounted at its focal 
distance from the film at the back of the box. C is 
the cylinder or drum, which intermittently moves the 
film forward, and at the same time acts as the shutter 
making the exposure. D, D are partitions slipping into 
grooves, to prevent the light from striking the film 
before and after exposure and to be withdrawn for 
inserting the film, which passes behind the cylinder 
c, and slides along over a piece of black velvet glued 
to the back of the box as shown. The partitions D, D 
are covered with velvet on the ends, as shown. These 
are slid into place so as to touch the film very lightly, 
just enough to prevent the light from fogging the 
film, but not enough to prevent the film from slip- 
ping past the edges of the partitions D down into 
the bottom of the box, where it lies in folds as shown. 

As the cylinder C is revolved in the direction of 
the arrow, the little pin points shown at E catch into 
the film, and draw the next porticn down from the 
reel, at the same time pushing the previously exposed 
portion down into the bottom. After the pins have 
accomplished their work, the film is momentarily 
brought to rest and is exposed 
by the opening .>—-— , , through the 











center of the eylinder. The 
same operation i A \ '/) | is repeated by 
the other half | QQ ( ( } | of the cylin- 
der. AN ‘ \ Wi {ti The appar- 
atus is de- O . Z| |] | signed for 
photographs | ve | 1% x 2 inches, 
The’ cylinder | | E »\ C is made 
from a_ block } Di t y of pine 3% 
inches p 4-4 / C ‘ | square and 6 
inc hes t I | long. First 
borea jj} | 1\ | ‘ %-inch hole 
t h rough an | i N from end to 
end; put in j | the lathe, and 
turn down to 3% inches out- 
side diameter by 5 inches 
long Next mortise t h e 
opening l Y( J through t he 
center as V as y | shown, which 
is 154 inches &- > De along the 
diameter by 2 ee — inches. Better 
mortise from ‘=< = each side and 
meet at the | ; aia ‘NN middle. Insert 
eleven pins, or | : ——MAC"' jf sop referably 
needle points, HOW TO MAKE A on each side 
*m ffght MOVING-PICTURE angles to the 
opening. Insert CAMERA. the first points 


exactly on the center lin e, 
then uve more points at each side, spacing them 
1% inch apart as shown. Do not let them pro- 
ject over 1/16 inch. This will require 44 points, 
and the rows should be 24 inches, or a little more 
than the width of the picture apart. Slit the velvet 
at the bottom where the rows of pins pass, so that the 
cylinder may revolve easily. Insert pieces of *%-inch 
brass rod 3 inches long into the holes bored in the 
ends of the cylinder and secure tightly. These rods 
support and revolve the cylinder Make a box as 
shown in the cut, 30 inches long, 3% inches front 
to back, and 5 1/16 inches from side to side, all inside 
measurements. Before nailing together, bore the 
holes for the cylinder shafts so that their centers will 
be 1 11/16 inches from the inside of the back and 6 
inches from the inside of the top of the box; also 
cut the grooves for the partitions D, which are 4 inch 
wide by 16 inch deep, and glue the velvet in place 
at the back. The upper portion of the front, carrying 
the lens, is made removable in order to load the 
camera. 

All joints should be made light-tight by gluing 
strips of black paper over them on the inside, after 
which paint a dull black color. Legs are to be screwed 
to the box to support it firmly. yuide tacks can 
be driven along each side of the film, to keep it well 
centered during operation. A small pulley should 
next be mounted on one end of the shaft by the 
revolving cylinder and be driven by a belt from a 
larger pulley, furnished with a crank, secured to the 
side of the box lower down The speed increase 
should be 1 to 3. Two nails inserted through the 
sides carry the spoo! of film. 
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To develop the film, it will be necessary to- use a 
frame with two slotted rollers mounted at each end, 
and provided with little wire cranks by which they 
may be turned. The writer has made many success 
ful strips of negatives with this apparatus. 
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ENLARGING A TAPPED HOLE AND REDUCING A SCREW. 
BY J, A, BERGSTROM, 

TO TAP A HOLE LARGER THAN THE TAP USED 

After a nut is tapped, should it prove too small for 
the bolt it is intended to fit, it may easily be made 
larger. 
one or two rows of the threads of the tap, as show: 
in Fig. 1. The tap is now “run through” again, and 
it will be found that the piece of tin crowds the tap to 
one side and cuts a considerably larger hole than be- 
fore. If the nut should not prove large enough now 
another piece of tin may be placed over the first one 


A small piece of tin is placed over the end ot 


which has assumed the shape of the threads. Thess 
operations may be repeate] until the right size is ob 
tained 

If a solid die is used in cutting a bolt, and the 








Fig. 1.—TAP FITTED FOR ENLARGING A SCREW HOLE. 











Fig. 2.—DIE FITTED FOR REDUCING A SCREW. 
threads prove too large to fit the nut, a piece of tin 
may be placed in the die, as shown in Fig. 2, and the 
operation repeated as before described until the right 
size is obtained. 

If the threads in a tapped hole are stripped, they 
may be recut by using the method outlined above. 
This will only freshen up the threads, and make them 
larger, so that a new bolt will -be required; but if it 
be desired tu use the same old bolt, the bolt must be 
made a little larger in diameter. This is done eithe 
by hammering the bolt flat, until it fits the hole, which 
will answer all purposes until a new bolt is procured, 
or one or more of the strips of tin used in enlarging 
the hole may be placed in the hole and the same oid 
bolt used. This will make nearly as good a job as if a 
new bolt were used. A nut can also be made smaller 
by flattening it so that it will fit the bolt A large 
nut that has been stripped can be made smalier by 
cutting a piece out with a hacksaw, and then riveting 
together again. Another way to make a nut smaller 
is to heat it and apply to the threads some cyanide of 
potassium. 

Of course, for ordinary nuts, these operations would 
not pay; but they could be applied to special nuts, 
such as would be too expensive to replace, or in places 
where repairs must be done, and dcne quickly 

—_—_________* +@+ @——-—~ 
THUMB-INDEXING A BOOK. 
Bt Ww. 3. 4 

The advantages of having certain books, such as 
reference books, catalogues, etc., thumb-indexed will 
appeal to everyone who ever has occasion to consult 
such volumes for information in a hurry Few pub 
lished books come indexed in this manner, and con 
siderable time is lost in looking for information 
contained therein that could be saved if they were 
properly thumb-indexed 

The following simple method of thumbh-indexing 
will be found very satisfactory 

Procure a small-sized paper clip of the type shown 





TOOL USED FOR THUMB-INDEXING A BOOK. 


in the engraving and remove the two smal!l jaws 
saving the spring Procure a piece of %-inch pipe 


and for a distance of about *% of an inch file it down 
on the outside until a slight shoulder is formed. The 
spring of the clip is then opened slightly and sprung 
on the pipe as illustrated. This forms our cutting 


tool, after an edge has been put on the end of the 


——— 





ee os 


aay 


RP a ae 








} Scientific American 


unt Vill not take roon 


ih he too 


" f ting ->-e-<- 


! GRINDING A STRAIGHT-END TAPER REAMER 
B. CHAPMAN 
often amusing to find how mply some ap 
i t hard problems are olved The writer wa 
mfronted with the job of grinding a tape 


own herewith. The reamer was straight 


and half inches, and then tapered for about 

and ; ime distance The taper was probably at least 
vo i he to the foot. Grinding off the traight blank 

a mple matter; but to grind the straight blank 

1 taper part without leaving a shoulder was quite 





= } 
*| — 
lef HJ} = a [ <| 
wu Le be | 
& 
Ve 
i 
, SIMPLE METHOD OF GRINDING A STRAIGHT-END 
TAPER REAMER. 
Y { i til nt propositio it ] do t 
tl il ol i lati is foll \ I r grinde vas 
! ired ana ced in tl ool jx A howl B 
iV | ng the lamp D to tl er ositior and 
hen backing up tl it B' (a distar jual to th 
--+o-> traight part of the reamer blank) t Va ound Oo 
HANDY CENTERS FOR LATHES k quite satisfactoril By looking at the sketch, 
, t wi readily be noted that as ng a I v ¢ 
' as free to pa hrough the clar D, tl vork will 
ng ; n ground straight but a ( is 0 B rike 
! D, th cross de \ t n take } urs 
' I the aper attachment is t 
: | . a . The reamer ground in thi ad | d 
1 " aper and ther Va no Slignt t tra ol i 
A ould i ! beginning tl tap 
\ nd tl 2+ Ore 
hola Shop Notes, 
hile Soft-solde £ s not considered a ve mechanica 
y f fa neg é irt t 
ol diff t i ris , 1 ) 
) y ist t I ! | ul ot rf I i £ 1 
at u vhicl A di ng 1 le ’ 
pind|l rl lle was hollk und so t 
K 1 el t t did not furnish a good support for the key The 
il spindle keyseat, and key vere cleaned ind 
ul irefully tinned They were then heated hot enough 
melt the solder, and were assembled The lathe 
as been in hard service ever since, and the gear 
1 tT pert tly tight 
tak ! A very satisfactory extension drill may be had by 
iking a piece of iron or brass pipe, whose internal 
liameter equals that of the hole to be drilled, and 
i sspeen hammer make two dents directly op 
osite each other and about 1% inches from one end 
to tl pipe drive the twist drill, after iving 
{ , ground the end flat This is a very good way of dr 


Fig. 1.—CENTER FOR DRILLING ROUND WORK & taps also 


TRANSVERSELY nh many small shops the screw machine and other 
are finish-ground on copper laps These laps 
about 10 inches in diameter by about ! nch thick, 
: ire mounted on the sam indle as the emery 
L , ‘ The lap is easily charged in the usual way by 
— i lened st roller and r« ng th bra 


Fig. 2.—CENTER FOR DRILLING ROUND WORK i Moat pig sean 
oO ools fit } harpene ! this vay Vlll do 
AXIALLY : 


uch better work, and will last much longer 
To drill a large hole clean from the tart without 


imping or chattering in the least, take a small piece 


of old raz or waste ibout the ize of the end of the 

drill; place it under the point of the drill nd ther 
—~ 4 

lrill through the rag or waste This idea may be 

; we @ reat 1ivantag in ntersinkin ork 
! req i ean fir h 
>--e--> 

} } Ee J HOW TO BIND SCIENTIFIC AMERICANS AT HOME 
Y Pi eru * ! hh t 


Fiv. 3. —CENTER FOR A DRILL he following method of binding periodicals does 


not require any tools or appliances, everything 


ent " being found in the average home except the printer's 
aper knife for trimming the edge If the knife 
ki is te can be used, it 1 es a much neater book; however, 
not 1bDso0 it 
Arrange the pape n order, a year in each pack, 
) t ind tie them eacl iy Then with the back edges 
, , ' erfectly even, cut th aw three slits at a, Fig. 1 
| t Che its should be 4 ‘ ipart and \% inch deep 
th Cut again at f about 1 inch from each end \ inch deep 


Get a box a little larger than the paper, as at Fig 


A tomato case is just the right size Open it at 

top and one side, and drive a row of small-head 

he tack along cach edge \% inch apart, 26 tacks in each 
Double some strong linen thread and loop it 


and forth over the tacks, making 52 strands 
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across the box. Open the papers at the middle, and 
hang one on each strand With a carpet needle run 
a doubled piece of hemp twine through the sawed 
slits, being careful to see that the needle goes under 
the linen thread in each paper. 

Carefully take the strands off the tacks, so as not 
to lose any of the ends Pick the ends through the 
small slits at each end of the papers and tie them 
one to the other, so that the knot will fit down in the 
slit Tie the first and second together, the end of 
the second and third, the third and fourth, and so 
on When tying them at the other end, be sure that 
the threads are not loose inside the papers Lay the 
pack on the side, and with the needle run the ends 
of the hemp twine back again through three or four 
papers, as shown in Fig. 3 Do this with each piec: 
of twine, so as to keep the papers together securely 
The ends and front edge of the pack should now bk 
trimmed with a paper knife, but keep the back edges 
perfectly even while cutting Clamp the pack be 
tween two boards with bolts, as shown in Fig. 4 The 
boards should be about 5 inches wide and not tess 
than 1 inch thick Let the edge of the boards come 
just to the slits, and draw the bolts down as much 


| allow This will cause the back edge 


as the board wi 
of the pack to bulge, and take on the characteristic 
urve of a book See that the hemp strings are y 
drawn up securely again 
Make a flexible paste as follows: Chloral hydrate, 
ounces gelatin, 8 ounces; water, 20 ounces. Let 
it stand for 48 hours, and pour off the clear liquid. 
Rub the ba 
and see that it goes down in between them a little 


edges of the papers well with the paste 





Lay on them a strip of cheese cloth 13 inches long anc 
9 inches wide Rub paste on this also, so that it wil 
go through the cheese cloth, and fasten it to the edges 
of the papers. The ends of the hemp twine must be 
stuck through the cheese cloth. Leave the papers ir 
the clamp over night, or while another pack is being 
assembled on the linen strands 

Cut four boards for each book, 4 inch longer and ot 
he same width as the pack Uneeda biscuit cases 
make excellent covers, and any grocer will gladly 
I 
of cheese cloth, so that it won't stick to the first 


supply them Lay a strip of paper under the fl 


age of the papers Rub paste on the cloth, lay o1 
ne of the boards, rub paste all over this, and care 
ully arrange the ends of the hemp twine with < 
good supply of paste (Fig. 5). Put paste on another 
board, and lay on the first with the hemp ends 1 
urn the pack over, and repeat the operation 


Black sateen makes a good covering, but almost any 
kind of goods not too stiff or thick will do. Fold the 
loth and cut it 3 inches longer and 3 inches wider 
than the book Rub paste on the outside board, anc 
ay one end of the cloth on it with the edges over 
ipping about 1% inches. Pass the cloth around o1 


the other side, and paste down. Clip the corners an 
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paste down the edges, letting it fold under the cor 
ners of the board and double around the back edge of 
the book (f, Fig. 6.) Lay a folder flyleaf on the 
book, rub paste on the top side, and press the cover 
down on it This will hide the pasted edges of th: 
cloth and cheese cloth. 

A colored front of one of the special numbers pasted 
on the front cover makes the finished work a hand 
some volume 
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ANNOUNCEMENT BY 


In all English-Speaking Countries, in regard to the 
New (11th) Edition of the 


THE UNIVERSITY OF CAMBRIDGE CEngiana) 


ENCYCLOPAEDIA BRITANNICA 




















A New Edition of the Encyclopaedia Britannica, the ELEVENTH (the First having been issued in 1768-71), is about to be published by The Cambridge Uni 


versity Press. No completely new edition has appeared since the Ninth, which was issued volume by volume between 1875-89. 
celebrated work having passed into the keeping of the University of Cambridge, it will be issued henceforth as a University publication 
will consist of 28 volumes and Index, containing 27,000 pages and about 40,000,000 words of text. The entire work will be issued simultaneously 


The copyright and control of this 
The new (11th) Edition 
soon after the New 


Year—and advance subscriptions (at substantial concessions in price) will now be accepted, but no remittance peed be sent until after delivery of the volumes 


THE WHOLE OF THE MS. WRITTEN SIMULTANEOUSLY. 
The new (Eleventh) Edition of the Encyclopaedia Britannica is the only work of any magni- 


tude ever written as a complete whole. 


*ractically the entire contents 


rave been under the 


editorial eye before a single page was sent to the printer, the contributors having been at work 


simultaneously with a common purpose. 


duced volume by volume, each having a different date from the others. 


In the past, the Encyclopaedia Britannica has been pro- 


In the case of the Ninth 


Edition, the interval between the completion of the first and the twenty-fifth volume was fourteen 


CONTINUOUS EDITORIAL CONTROL. 
A decided advantage over its predecessors consists of the fact that, in the case of the Eleventh 
Edition, a large and exceptionally efficient editorial staff has been engaged continuously during 


years 


eight years in directing the work of the contributors. 


All the volumes are of an even date (1910), 


and the information under each heading is complete and individual and does not appear elsewhere 


even in a different setting. 


Christmas will more than account for all sets of the first printing. Those, therefore, who desire early delivery—that is, as soon as the first impression is ready 


| 


CURRENT 


were indexed. 


INDEXING. 
As the 40,000 articles in th® Eleventh Edition came in, they were analyzed and their contents 


Repetitions and inconsistencies were in this way eliminated and a 
knowledge wus presented that is complete, harmonious, and trustworthy to a degwres 


view of our 
that would 


have been possible by no other method. The editors estimate that the Eleventh Edition of the Bney 


clopaedia 
Same space, 


Sritannica contains twice as much information as the Ninth, in little more than the 


QUICK REFERENCE. 
The new edition combines comprtehensiveness of treatment with brevity of treatment wherever 


the convenience of the reader seemed to the editors to demand it. 
subjects are given us before, but in thousands of cases minor subjects are dealt with separ 
These short articles are 
directly to the information he seeks, so that the Encyclopaedia Britannica (Eleventh Edition) will 


and in their alphabetical place. 


be found to be the most useful work for the purpose of quick reference that has even been published 


NOTICE 


Announcement of the forthcoming publication of the new Eleventh Edition of the Encyclopaedia Britannica was made in the United States in the November magazines 
and subscriptions for this new edition at substantial concessions in price were invited in advance of publication, but without immediate payments. As over 4000 orders 
have already (Dec. 9) been registered in the United States and only fwe thousand sets on India paper are being printed at first, it is evident that the orders received before 


Exhaustive expositions of major 
meiy 


inquire 





very numerous, leading the 


: should 


register their names at once. It will be necessary in the case of applications received after the first printing is exhausted to open a waiting list, delivery to be made as soon 
as the volumes can be again printed and bound. Each subscriber's name will be registered and each set delivered according to the date of application as indicated by the 
postmark. From this rule there will be no departure. 


@ The 1,500 Contributors include 
Chancellors, Presidents, Professors 
and Lecturers of 81 universities and 
colleges in all countries—besides men 
of action, soldiers, sailors, men of af- 
fairs, jurists, administrators, archeolo- 
gists, surgeons, physicians, editors, 
artists, inventors, explorers, engineers, 
sportsmen, manufacturers, and finan- 
ciers. as well as hundreds of 


@ Practical Experts, who may be said 
to have paused in their activities to 
give of their experience. Many arti- 
cles abound, therefore, with exclusive 
information, which will be the basis 
for the doings and 


@ Many American scholars and ex- 
perts (besides French, German and 
Italian) were held to have supplanted 
all others in certain branches. “Feu- 
dalism,”’ for example, has been dealt 
with by Prof. G. B. Adams of Yale; 
“Climatology,” by Prof. R. de C. Ward, 
of Harvard; the “History of Ancient 
China,” by Prof. Hirth, of Columbia; 
“Mahommedan Law and Institutions,” 
by Prof. D. B. Macdonald, of the Hart- 


ford Theological Seminary—and 64 
articles connected with Persian his- 
tory have been written by Prof. 


Eduard Meyer, of Berlin—to cite only 
a few of such cases. 


@ The articles on Archaeology [p0s- 
sess extraordinary interest, inasmuch 
as they are based on the knowledge 
of the men who did the work of re- 
cent excavations—in Egypt, Babylonia, 
Rhodesia, Mexico, Central America, 
Peru and elsewhere—and never before 
published. They are supplemented by 
many valuable plates. 


@ An index to the world’s books is 
provided by the simple means of ap- 
pending to every article of import- 
ance a list of books worth reading in 
connection with it. Thus the Encyclo- 
Britannica (11th Edition) is 
now not only a great work of refer- 
ence in itself, but an index to the most 
valuable literature. In completion of 
this idea there are full and concise 
bibliographies— 


paedia 


@ The historical bibliographies ¢on- 
stituting a catalogue raisonné of the 
whole mass of historical literature ex- 
tant. The excellence of this work may 
gathered from the fact that the 
bibliography of the history of France 
-five columns of small type—was pre- 
pared by Dr. Charles Bémont, who is 
probably the foremost of French his- 


be 


torians; that of English history, by 
Prof. A. F. Pollard, of the University 
of London; that of Greek history— 
fourteen columns—by the Rev. E. M. 
Walker, one of the most successful 
of Oxford tutors; and that of Roman 
history, by Mr. Stuart-Jones, of Ox- 
ford, on whom has fallen the mantle 
of the late Prof. Pelham. Inasmuch 
as the 


@ Contributors were put at work 
simultaneously, their attention was 
directed to the work as a whole, and 
their manuscripts were analyzed and 
indexed before a single page was sent 
to the printers. In the case of the 
Ninth Edition, the interval between 
the appearance of the first and the 
twenty-fifth volume was _ fourteen 
years. In the case of this edition, 


@ The 28 volumes and Index are to 
be issued simultaneously, so that the 
work will be of uniform value to the 
reader. The piecemeal method of pub- 
lishing was satisfactory only to the 
publishers, who issued each successive 
volume with the proceeds of the sale 
of the preceding one. 

@ £163,000 ($815,000) has been the 
editorial expense of the new 
(Eleventh) Edition, as against £60,000 


of the Ninth, and the total expense, 
including the cost of maps, colored 
plates, illustrations, type-setting and 


office expenses, has amounted to £230,- 





000 ($1,150,000) before a single copy 
is sold. 
gq A C pl t Cl ical History is 


comprised under more than five hun- 
dred headings, and for the first time 
in the Encyclopaedia Britannica, 


@ Biographies of Living Persons are 
included, so that the reader may be 
acquainted with celebrities of all na- 
tionalities down to the present day. 


@ The new knowledge gained during 
the last 25 years has been dealt with 
most exhaustively, especially with re- 
gard to Science and Geography. All 
countries that have sprung suddenly 
into political and commercial import- 
ance are particularly considered at 
length. 


@ Modern Africa, for example, with 
its history, geography, geology and 
ethnology, is treated by experts in 43 
pages; Japan in 100 pages, and China 
in 68 pages. Indeed, it may be said 
that the collected articles on each of 
these, as on many other subjects 


Its comprehen- 
the 
Edi- 


100,000 words éach. 
siveness, in this respect, 
Encyclopaedia Britannica 
tion) also 


@ A Handbook of Commerce and 
Finance, a handbook of Astronomy, 
Botany, Medicine, Theology, and Law, 
in every case the articles on these sub- 
jects being the work of authorities. It 
is a practical work for the modern 
man of action written in language that 
is simple and sufficient, and further 
made attractive by 


@ Over 7,000 Text Illustrations, all 
of them specially prepared to suit the 
articles they accompany. Of the widest 
possible range of interest are the 


makes 
(11th 


@ 450 Full-page Plates of 
them in colors—which cover not only 
processes of manufacturing, shipbuild- 
ing, and industrial, scientific, and engi- 
neering subjects, domestic animals, 
ete., but works of art and applied art 
Full-page plates are devoted to speci- 
men examples of Greek, Egyptian, Ro- 
man, Japanese, and Chinese art, to 
Ceramics, Lace, Embroidery, Furni- 
ture, Mural Decoration, Orders, Proc 
ess Printing, Photography, Precious 
Stones, Tapestry, etc.—to all subjects, 
in fact, in which the choice of au- 
thoritative pictures will likely to 
inform the reader, and confirm the au- 
thority of the text. Of the 


@ 417 Maps, some of them in as 
many as twelve colors, it will be in- 
teresting to know that the names of 
places, for the first time in any work 
of reference, correspond exactly in 
spelling to those to in the 
text. Finally, the ncyclopaedia 
Britannica is in no sense of the word 
a heavy book; a volume can be picked 
up between thumb and finger and held 
in one hand, and the covers can be 
bent back on themselves without risk 
of injury, for by the use of 


@ India Paper, with Flexible Leather 
Bindings, each volume is now less 
than an inch thick, though containing 
960 pages. The whole set of twenty- 
eight volumes and Index will only 
take up about 2 feet of shelf space, 
and so could conveniently be put on 
occasional tables, in the same way as 
novels, boons of verse and periodicals, 
ready to earn the gratitude of all who 
have leisure moments. 


@ The Price, instead o’ 
than that charged for vo 


many 


be 


referred 
new 


he 


would form separate books averaging | last edition, is very considerably less. 


| 


THE LIST IS OPEN FOR Ab- 
VANCE SUBSCRIPTIONS. 


The new edition is now being print aid 
the first copies will soon be ready for delivery 
The work, in 28 volumes and Index, w be i 
two forms 

(1) On INDIA PAPER (very light and poe 

in Three Styles of Binding — LTH 
FULL FLEXIBLE SHEEUSHKIN at 
FULL FLEXIBLE MORGCCO, the vo 
umes to be les than an inch in thickness 


(about 960 pages) 
(2) On ordinary book paper, i 
of Binding—CLOTH HAL! 


Three Style 
MOROCCO 


and FULL MOROCCO, the volumes t 
2% INCHES THICK (about 960 pages) 
By the employment of India paper (and a 

corresponding lighter binding ii Fiexibl 
Leather) the volumes have been reduced t& 
ONE-THIRD of the bulk of the Ninth edition 
volumes, without any sacrifice of treng 
durability. The volumes of the Ninth 
were 2% inches thick The volumes of the 
Eleventh edition (India paper impression) are 
less than an inch in thickness (about Cru 
pages), the entire set occupying little more U 


two feet of shelf space 








#.00 A VOLUME FOR ORDINAKY PAPER 
BOUND IN CLOTH 

This is litthey more than haif the price (30 

r $7.50 a volume) at which the Ninth edit 
was sold when first issued, although tl ' 
of pages in each volume is larg b li the 
number of articles in the whole work by 25,000 
the number of contributors by 400 al t is 
estimated that the body of informat has 
been increased by at least 100 per cent 

The slight additional cost (25 cents) for the 
India paper volumes is not in propertion. 
actual market valuation, a it is w ki a 
that books printed on India paper are alwaye 
sold at high prices 

rO BE INCREASED TO $7.50 A VOLUME 

It is intended that after the publicatiogs f 
the work, the price shall be increased, and this 
increase will be made at any time after t 
purpose of the present offer has been achi 1 
the work will ultimately be sold at the regular 
price of 30s. or $7.50 a volume (cloth) 


PAYMENT 

No money need accompany advance subseripttor 

nor will one opm fall due untti the volumes have 
been deliveree 


AFTER DELIVERY. 


NUMBER OF BARLY SETS AVAILARBLI 

Before proceeding with the manufacture of a 
large number of copies, the publishers wish to 
ascertain approximately the relative demand for 
the work in its two forme and six tyies of 
binding, and until this information has been 
secured only a small number of sets i in 
printed and bound The first subserty t 
will, it is evident, account for all the t 
in process of manufacture Subscribers wt 
applications are entered this list ¥ 
placed on a basis of preferential treatm 
that is, will receive the large conces n in 
price above explained 


Those who prefer the 
particularly urged not 


India paper impression are 
to delay their app ations. a 


the preparation uf the sets in this form 1 j 
Ces. 

NOTI The New ENCYCLOVAEDIA BRITAN 
NICA is offered direct to the public ind 2 
book agents or canvassers are employed 


APPLICATION FOR THE PROS- 





PECTUS. 

Full particulars of prices (in advance of pub 
lication) f deferred payments, bookcase nid 
binding together with a prospectu t i 
an account of the work, witt " j ® 
wder form, et« free nh applicatior 
CAMBRIDGE UNIVERSITY PRESS (Bney 

paedia Britannica Department) 
35 WEST 32D STREET NEW YoRt 

Please send me the pr ect af 
ENCYCLOVAEDIA BRITANNICA (Bleve 
Edition). 

Name 


Profession or Business 


(with adress) 


S.A. Residence 


NOTI Those who posses 
editions of the ENCYCLOIV'AFDIA RBRITAN 





NICA (now out of date) ar t to a 

us of the fact, clearly indicating whic 

they possess (giving nam ! 

number of volumes), and t! 7 

chase the new edition, will be inform i 
hey can dispose of their old editions at a fair 


t 
valuation. 
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INVENTIONS. 





RECENTLY PATENTED 


dt Interest to t 


I I 


armers, 


of deneral 


Interest, 








ans 


es 





ra 





























i hook r t ling irticularly » the provision of a_ so-called 
liquid packing for certain movable parts there 
« of, the special purpose being to enabl th 
centrifugal action of the pump to opy : 
I rbalance the tendency of a liquid to escape 
i an between a stationary part and a revoluble part 
| and theret t an escape of liquid which 
MAPTSMAN’'S ALI ( San | might otherwi take place owing to the loose 
( l } ness f the r part relatively to tl 
{ fixed part 
i AIR-BLAST APPARATUS FOK COTTON 
t r i GINS.— 0. W. McDona.p, Rising Star, Texas 
his apparatus designed for cleaning tl 
lint from the saws of tton gins more effectu 
ally and « | y than the usual brushes 
i t Nozzles e adjusted to position with respect 
i 1 1 1 rt ws by rod ind screw-sets, and when | 
i k ¢ o I ted he I s operation the air is turned 
mn. urrent of air acts in the direction 
LUBRICATOR I A. . I I of tl inclinat of the teeth so that the 
I T) I . tton i stripped therefrom and _ delivered | 
1 into the receptacl 
I \ h a " SAFETY-STOP FOR SAWMILL-ENGINES 
i ! t t x 1. Dean, Overhill, W Va rhe object 
D iid e is to pr ide a novel construction in the 
f a safety platform pon which the 
l li y stand in operating the] 
amt Ww ! atfor will connected with 
supplemental valves i he steam feed pipes 
so that the mov nt of the platform wi 
Hardware, I he suppler tal valves in such man- 
NUT-LOCK AND TIGHTENING DEVICI ner that when the saw r ateps off the plat 
W I N \ i N \ I if ¢ 8 1 va s will be auto 
t d i i the t t atically s! ing off the supply of 
t y d , t-| st and s ping feed 
1 d tog 
t i Pertaining to Vehicles, 
AXLE LUBRICATOR.—C. Emerson and J 
Pu x t I ERS 282 ort Ave South, Minneapolis 
K t t Mir This I in rovement in 
d uv t gw ax vel S 
LINE-RU LIN¢ ) ( | I f t t iyi 
] New N. J . ~— - 
is a . % a al 
‘ ? A 
Ar ’ 
DASHER FOR ICE-CREAM FREEZERS 
Mu. OO N ‘ \ 
1 
' . i ¢ 
MPROVED AXLE LUBRICATOR. 
al 
l nd it unica i end, with a 
x ¢£ ! I g s to g 
t t t and iwa t Ww is t 
SIGNALING DEVICE FOR AUTOMOBILES 
Ww. G. N Dayt d t Is 
Heating and Lighting. , = ; — ; : 
tom for 1utomobilist to give a signal 
BOILER G. Haypen, New Lexing ther at ‘ t to stop or make a tur: 
v ! . ee ful » as to prevent Uisions with following 
t ' ' " 
t piassiee ng : * | hicles As an improvement on the usual 
lapted l i 
g r i tl 
r I ises f 
d water t or g 
g d t 1 
tl tw f 1 
t 1 cr it 
\ parts ff 1 
HOSE-DRIER I A. H Gord Ne 
—ae + t ’ » 4 F g 
it fr I and 8 
part ’ 
f heating I ] 
g t i fror 1 
ai 
} — . 
CARI \MI S } ' I 
! 1 wl vill | ipact and SIGNALING DEVICE FOR AUTOMOBILES. 
nta ng bot! th water ink 
ind . receptacl ind wherein | method of giving these signals by hand, Mr 
Lois f I water may | icel Nash provides an automobile with a signaling 
1 Fu r, to |] nt ti tranca | geyj placed at the rear of the machine, and 
f ' t bid and 1 tl inother cl to the driver, both of which aré 
é t and tI ut ng & rated by a hand lever. This signal may be 
i inated is to be visible at night 
‘ ¢ ¢ y t ] 
—Copies of any of these patents will 
Household Utilities, Not! I p oe I 
be furnished by Munn & Co. for ten cents each, 
CURT ; y-ROD.—H BENOI ; Brockton, | piease state the name of the patentee, title of 
M Mr. B “i ' the invention, and date of this paper. 
rod ! it to pl! 1 
with } h wl h may ! 1 
i d ind wi i ] dt 1 
' : vind “INDEX OF INVENTIONS 
! 1 ir i by a rit wl il 
l p 
s as a means for supporting tl sliin For which Letters Patent of t 1e 
— United States were Issued 
Machines and Mechanical Devices, . Endi 
DRIVING MECHANISM.—J. Bri Canal for the Week Ending 
Dover. O rhe purpose here is to | 1 December 6, 1910 
LT hanism for washing ma k lec ® ° 
ft thy ne it , | . 
atly wa " |AND BACH BEARING THAT DATE 
motor doa wringer t t | 
g I ! vringi t ils | See note at end of list about copies of these patents.] 
‘ } ! ) the mactl tl a —s > 
1 ft he nerated le- | 
Ace ‘ generator, non-automatic I B 
e+ * macht } hw the R 978.125 
+} - } ° ma Adding chine, I R. Barrett UT7T 582 
. Adding 1 hine, W. H. Callahan 978,111 
Aeroplat A. F. W. Macmanus 977.528 
= . 7 ° Air brake system, J. Dillander 977.856 
ENT TMP dD tT : New : “ 
I iT W. Bran " } Air compressing apparatus Russell & 
York } invention relates more Schramm 978,062 



































Legal Notices 


PATENTS 


INVENTORS are invited to communicate with 
Munn & Co., 361 Broadway, Sew York, or 
625 F street, Washington, D. C., in re 
to securing valid patent protection for their ine 
ventions, TradeeMarks and Copyrights 
registered Design Patents and Foreign 
Patents secured. 








rd 








A Free Opinion as to the probable patenta- } 
bility of be readily given to 
inventor furnishing us with a model or sketch 
of the 
strictly 

will 


an invention will any 
and 
All 
ur 


device 
confidential 
be free 


a brief description n question. 
communicatious 


Hand-Book on 
request. 


are 

Patents sent 
Ours isthe Oldest agency for securing patents; 
it was established over sixty-five years agu. 


MUNN & CO., 361 Broadway, New York 
Branch Office, 625 F St., Washington, D. C, 


































faultzley, < 
Blumenthal 








77,7 
978.005 
OT7.9590 























|} 

| 

| cam mechanism, E 

| Camera front, slidir A. A. Johnson 

|} Camera, moving } N. C. Travis 

} Camera timing attachment J. H. Dolby 

Can cover king. B. Vigdal 

Can flange swaging and idering machine 
G. W. Weber 

Candle protector, M. H. Sterling 

Cannel coals and other similarly constituted 


bituminons materials without change in 








their chemical compositi recovery of 
the paraffin ingredients n, H. Wurty. 977.992 
Car and the e, freight. J. Bryan 977.705 
Car brake, A. F. Klasing , 
Car brake equalizer, H. L. Blunck 
Car center bearing, railwa ( H. Anderson 
ar draft rigging. railway. J. F. O’Connor 


‘ar, dumn, A. Campbell 
J. F 


‘ar dumning device Berryman 





‘ar fender. Flask 
bearing, EF reissne 
‘ar stake, antomatic, J. G. Smith 





tform 
automatic 


‘ar step and pl 
and carriages 
Roirault 
system of 
goldsby 





{ 
( 
( 
( 
Car side 
( 
( 
f 





‘ars 


Cars operating dump 
Murphy 
3astian 


arbonating apparatus 
arbonating apperatus 


r ¢ 
gz oe 
A. Marrder 
E. Page 





‘arbureter, C 
arbureter, € 
Dr 
chine 
‘arpenter’s brace, 


‘arbureter Tilden 
feeding device. FE. V 
Schneker 


M ¢ 
Rates 


‘arding w 





( 
( 
‘ 
{ 
( 
‘ 
‘ 
Carnet 
( 
{ 
{ 
( 





and rue fastener, S. B. Denchian 
‘artridge shells, manufacturing. (. A. Bailey 
‘asement. sash. door, ete s. Pellett 
‘ash register. T. Carroll 
ash register, J. P. Cleal 
Cash register, W. H. Muzzy 
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PHOTOGRAPHING LIVING INSECTS. 
(Continued from page 477.) 





jnsects may be gathered and brought 
homé be examined and photographed 
at le ir 

Among these are the strange vege- 
tabli vths. eaused by insects, which 
art ed galls. These galls vary enor- 
mous in form. Indeed, almost every 
kind vall-forming insect is associated 
with : irticular and characteristic plant 
dist The reader wiil be familiar 
with many of the oak tree galls, such 
as the so-called ‘‘oak-apple,” the “span- 
gles nd “buttons;” also with the well- 
known “robin’s pineushion” of the wild 
rose bushes. A photograph of this gall 
would splendidly and instructively illus- 
trate the wealth of detail gained by using 
a black background. The same subject 


photographed before a white or pale-col- 
ored inevit- 
ably indis 


tinct 


background would, almost 
, be 
It 


a 


more or less shadowy and 
matter 
photographs 


insect, 


is a comparatively easy 


to take progressive set of 
illustrating the life 
such as a butterfly, 
the 


subject 


cycle of an 
provided one can de- 
and attention to 
caterpillars in 


observe 


necessary time 


By 
may 


vot 
the 

captivity 
their 


rearing 
continually 
a picture 
this 


one 


changes, and take when- 


this seems desirable. For pur- 
the 
of 


mirably 


ever 


pose writer has designed a special 


he has found ad- 
the 
of 
uprights in 
filled 


In 


cage which 

to 

It 
upon 
that a jar 
be placed beneath. the 
stalks of the food-plant, through 
holes in the platform, are kept constantly 


kind 
require- 
sup- 


various 
platform 
manner 
may 


answer 


ments consists a 


ported such a 


or pan with water 


this way 


passing 


elapse 

This 
photog- 
captive 
will be 
char- 


intervals 
giving of fresh 
for—from 
—the 
the 
securing good 


may 
food 
the 


less 


and long 
the 


great 


moist; 
between 
gain; 
of 
disturbed 


a 


rapher’s point view 
greater 


and 


insects 
the 
acteristic 

The 


ium, 


are 
chance of 
pictures. 
of the 
wooden 
the other 


insect cage, or vivar- 


framework 


cover 
glazed on 
covered with 
tiffany, tightly stretched 
This cover (which, 
fits within a 
which is screwed 
Thus, whenever one 
wishes to take a photograph, the 
be readily removed without the risk 
exciting the vibration. 
The annexed photographs will enable 
the to comprehend the foregoing 
description. It remains to add that 
cases easily 
old at 
cost 


is 


a 
side and on 
gauze of 
and tacked into place 
of bottom) 
rectangular 


the platform. 


one 

tout 
has no 
molding 


course, 


upon 
cover 
can 
of insects by 
reader 
only 
con- 

an 


insect be 
from 
insignificant 
That the photography 
for unlimited 
emphasized 


these may 


structed wooden boxes 
of insects calls 
need scarcely be 
fact will be at once 
that contemplates 
series of pictures il- 
for 
a given 
True, 


patience 
This 
apparent to anyone 
taking a progressive 
lustrating insect metamorphosis; 
tell exactly 


is 


one 
can never when 
form-change 

will 


going to occur 
of great assistance. 
example, that certain 
foreshadow cer- 
life; that 
commonly 


ex- 
perience 
One learns, 
changes of form or 


prove 
for 
( olor 
tain events in insect’s 


certain 


an also, 


species of insects — 


though not invariably—undergo their 
visible metamorphoses at certain hours 
of the day. Even so, to secure a series 
of photographs showing from first to 
last the transformation of a caterpillar 
into a chrysalis, or of a chrysalis into a 
butterfly, necessitates many hours of 
close watching on the part of the worker 


Nothing is more aggravating after three 


or four hours of watching than to loose 
the initial picture of one’s series sim- 
ply—because one turned aside for a mo- 
ment—perhaps to take refreshment. 
There is no royal road to success in 
photographing living insects. One has 
to keep’s one’s eyes constantly fixed upon 
the “subject” until, in Nature’s own time, 
the opportunity occurs for setting the 
camera to work. 


In this particular class of insect pho- 
tography—that is, the taking of progres- 
Sive series—it is important to work in 





as the exposures must, of 


a good light, 


necessity, be brief. Of course the expos- 
ures may be made by means of flash- 
light; but the results obtained by this 


method are unsatisfectory on account of 
the heavy shadows and other less notice- 
able defects. If the day be fine and calm, 
the best place to work in is a sheltered 
of a garden—arranging one’s in- 
cage a table, and having all 
necessary apparatus at hand. Several 
of the photographs which illustrate this 
article were taken in this way. But in 
windy. weather must work within 
a studio or glass-house; and if reasonable 
care and forethought are exercised, very 
good results will be obtained. 

In conclusion, I would add that 
quite possible, by means of a special 
nifying lens screwed in front of the 
nary lens of the camera, to obtain 
satisfactory enlarged pictures of natural 
This direct enlargement is far 
troublesome than to 
magnify the small image on the negative 
by means of an enlarging lantern. As 
an example of the kind of picture which 
may taken by means of a magnifier 
screwed in front of the lens I 
made one of a fly caught by 
the long-leaved sundew plant. I had the 
plant growing under in my 
window, and one morning the unfortun 
ate grasped by one of the 
leaves, ultimately “sucked its 
blood.” The was alive when photo- 
graphed, and _= struggled 
from time to time. But by watching and 
waiting it was found make 
the necessary exposure during an inter- 
val when its movements had temporarily 
Possibly this last picture may 
seem a cruel one to some of my readers. 
But to such I would say that when we 
study Nature’s way we are not at liberty 
to pick and choose. We cannot compre- 
hend the full significance of all that we 


corner 


sect on 


one 


it is 
mag- 
ordi- 
very 


objects. 


less subsequently 


be 
once 
a leaf of 


observation 
insect was 
which 
fly 


courageously 


possible to 


ceased. 





see; but we are justified in believing 
(to quote the words of a great poet) 
“that all which we behold is full of 
blessing.” 


THE LARGEST SHIP: THE “EUROPA.” 
(Continued from page 481.) 

A special squash court will be built in 
connection with gymnasium. Near 
by will be found a large swimming pool 
ana completely Turkish and 
Roman baths, presided over by skillful at- 
tendants. 


the 


equipped 


The “Europa” will be ventilated 
throughout by a new system She has 
no ventilator rising above her decks, 
and her long, unbroken deck inciden- 
tally gives her a very trim and _ ship- 
shape appearance. Air will be forced 
to the lowermost decks by powerful air 
pumps. Every part of the great ship 
will be thus supplied with currents of 


pure air at the proper temperature. 

The most telegraph 
apparatus ever carried to sea will be set 
up on the “Europa.” The unusual height 
of her will it to 
transmit or receive messages at any point 
on the Atlantic Ocean, that the “Eu- 
ropa” will always be in direct communi- 
cation with land 


powerful wireless 


masts make possible 


80 


tt. 
> 


- 
> 





THE TENTH LEPINE EXHIBITION. 


SIR GILBERT PARKER 
The popular 
Canadian novelist: 

*‘T have used Sanatogen at 
intervals since last autumn 
with extraordinary benefit. 
It is to my mind a true food 
tonic, feeding the nerves, 
increasing the energy and 
giving fresh vigor to the over- 
worked body and mind.** 


BLANCHE BATES 


The famous Frohman 
star, says: 
** In recommending Sana- 


sufficient 


togen as a body and nerve 
builder, 
that it has been of great 
help to me during periods of 


1 do so knowing 


extreme nervousness and I 
shall always use it.” 


HARRISON FISHER 
The well-known artist, 
says: 
“1 have used Sanatogen 
since the first of the year 


THE 


a find it a wonderful tonic. 
I am recommending nt to 


my overworked friends.” 


DAVID BELASCO 
The eminent dramatic 
author, says: 

**It gives me pleasure to 
let you know the wonder 
fully beneficial results | have 
experienced from the use of 
your Sanatogen. It has a 
most invigorating effect up- 
o9 the nerves and I heartily 
reccmmend it to all those 
who, like myself, are obliged 





to overwork, After my 
personal experience | can 
readily vouch for its recupe- 
rating qualities.” 


Feed Your Nerves While 
Feeding Your Body 


‘OR days of normal activities, normal diet supplies 


modern high- pressure business and strenuous social 
duties it is well-nigh impossible to keep demand down to 
normal and supply up to normal. 
Our present mode of living induces nervous indigestion 
and similar disorders, which deprive Nature of her full 
quota of nourishment from the food we eat—she neec 
assistance in recreating nervous energy and bodily tissue. 
That's why thousands of men and women 


has at one time or other suffered, include at every meal 


Sanatogen 


Sanatogen supplies in highly concentrated, easily assimilated 
form, the tissue-building Albumen and wonderlul merve secseator 
and revitalizer, Sodium Glycero-phosphate. Sanatogen is a fine white 
Tee soluble in water, cocoa, milk, or any non-acid bever rage 
t is openly endorsed and prescribed by thousands of physicians the 
world over and has the endorsement of scores of prominent people 
who have derived wonderful benefits from its use. 


“OUR NERVES of TOMORROW” 


To know by what forces the nervous system is controlled 
how it operates— what it needs to maintain its efficiency — is 
to hold the key to health. This interesting 

‘ominent physician-author tells al! this in simple, readable 
Send for your copy today 


Sanatogen is sold in three sizes—$1.00, $1.90, $3.60 


Get it from your druggist—if 
not obtainable from him, write the 


BAUER CHEMICAL CO., Union Square. 





nerve and tissue nutnent. But with 


1s 


whose nervous health 


FOOD STON/IC 


FREE 
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FOR FINE, ACCURATE WORK 
Send for Catalogue B, 

SENECA FALLS MFG. CO, 
695 Water Street, 

Seneca Falls, N. Y., U.S. A. 


THE SEBASTIAN 15-INCH ENGINE LATHE 
HIGH GRADE LOW PRICE 

Automobile Builders, Garages, Repair and General Jobbing 

Shops find this the ideal lathe for their work. Catalog free. 


The Sebastian Lathe Co., 120 Culvert St., Cincinnati, Ohio 
THE 






— — 











“ BARNES” 


Upright Drills 


10 to 50-inch Swing 


Positive 
Feed 





| 


(Continued from page 480.) 
less than 5 ounces and furnishes 1/25 
horse-power, which suffices to propel the 
boat at the rate of 2% miles per hour. | 
The total weight of the boat, with its 
engine, boiler, alcohol lamp, and _ suffi- 


cient alcohol and water for a run of 20) 


minutes, is less than 25 ounces. , 
Hébert’s aeroplane-parachute (Fig, 2) 
is not a toy, but a practical flying ma- 
chine. It has a single sustaining surface 
which forms a convex roof, extending 
over the entire machine, with the excep- 
tion of the propellers, and which per- 
forms the function of a parachute when 
the machine falls in consequence of the 
stopping of the motor. Another peculi- 
arity of this aeroplane is that it flies 

(Continued on page 489.) 
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lengthy anu has a propeller at each 


end. length is about thrice the 

width Lateral stability is assured by 
suspending the car, which contains the 
greater part of the weight, at a distance | 
below istaining surface equal to 1% 

or 2 the width of the latter. For 
the | of maintaining longitudinal 

sta the sustaining surface is hinged , 
to the frame of four stiff tubes to which 

the cal attached, so that either end 
can be elevated and the other end de- 
pressed by pulling a cord In conse- 
quence of the depth of the car below the 
sustaining surface the center of gravity 
can be shifted appreciably toward the 
bow or stern by a very slight inclination 

The bow has a tendency to dip, owing to 
its tendency to convex form. This ten- 
dency is counteracted by placing beneath 


the bow a sort of air trap or pocket, 


having only one or two small openings, 
wl istains the sinking bow in the 
manner of a parachute. Two orifices 
near the top of the convex sustaining 
surface, which can be arranged to open 
and shut either automatically or by pull- 
ing cords, make it possible to descend 


The di- 


model shown at the ex- 


without inclining the surface. 


mensions of the 
hibition were one-tenth those of a prac- 


ical 


awarded to the inventor. 


aeroplane. A silver medal was 


Another inventor deserves mention for 
his attempt to start an aeroplane on its 
flight without running over the ground 
on wheels He employed rotary wings 


which are extended to raise the machine 


vertically, but which, unfortunately, do 
not appear to perform their function 
with complete sueccess.. When a practical 
solution of this problem has been found, 
the aviator will be able to start almost 


anywhere an to land on any open space 


which is large enough to contain his 
machine. 
The de} 
luded 


fanciful names and more or 


aartment of aeronautics also in- 


many little flying toys, bearing 


less amusing 
and instructive. Passing to other toys, we 
“novelties” which 


Inventors 


find a great variety of 


have a familiar appearance 


move in well-trodden paths and 


of toys 


their new productions are usually varia- 


tions on old themes, made timely by 


current events or the caprice of fashion 


Boucheron's huntsman (Fig. 6) is a case 


in point A toy animal, hit by a pro- 
jectile from a spring gun, runs along a 
semi-circular track and falls into a pit 


that is unmasked by pressing a rubber 
bulb at 
The 


prize for the 


the critical moment. 


same inventor received the first 
shown in 
man, the 


perform- 


group of toys 


ig. 3, including the hand-cart 


gingerbread eaters, the acrobat 


ing on a chair, and the slide-trombone 
players. These toys are, so to speak, 
reminiscences of the automata called 


“Bonshommes Martin,” which are so 


popular in Paris and which may be seen 


in the collections of the 
des Arts et Métiers, beside the mechani- 
cal masterpieces of Vaucanson! A 


effect, produced by 


very 


comical however, is 


the gingerbread eaters, one of whom is 
forced to relinquish the cake by dislo- 
cating his ja with the hand. 


The Georges toy billiard table (Fig. 5) 


has a number of holes arranged in two 
circular ares which bound the fields as- 
signed to the two players. The ball is 


struck by an arm which turns on a pivot! 


and which is moved by pushing it with 


a short rod Each player endeavors to 


drive the ball into his opponent’s holes 
and prevent it from entering his own. 
When the ball is driven into a hole it 


falls through into a numbered groove in 
a drawer beneath. If a player drives 
a ball into one of his own holes his 
opponent scores double. 

Oberlander’s ski runner (Fig. 7) may 
be used either a social game or for 
the amusenr children It is a 
wooden ‘ representing a 
steep mou intersected by 
crevasses, wh untaineer, coast- 
ing down the s s, is compelled 


+ 


to leap. On rea ottom of the 


Conservatoire | 


‘slope, the strikes and opens a 


box containing which 
table beneath, they 
pics or roll into numbered 


puppet 
a number of balls, 
fall upon a where 
knock 


holes. 


| 
| down 
small inventions 


were 


Several interesting 


models of machines shown, 


Mangin automatic running 


and 
including the 


gear for wagons; the Combes universal 


tool, which may be employed as a vise, an 


| anvil, a grindstone, a forge, a drill or 
‘a pipe-wrench, and which attracts atten- 
ltion by its remarkable simplicity; the 
l Sellier 


| 


sweeping machine, which found 
and the automobile 
Sergeant Fer- 


department. 


purchasers; 
invented by 
fire 
popular exhibits 


many 
fire ladder, 
j rand, of the Paris 


Among the most were 
|the ammunition wagon and other small 
| wooden models carved with a knife by 
Fagolle, and the clock 


Jerusalem, for 


{the artist repre- 


senting the temple of 





which M, Pirotte received a diploma of 
| honor 
—— 
—_ BAGS, BOXES, E'C., AND ESCAPES 
THEREFROM. 
(Continued from page 482.) 

| front of him, he moves the circular strip 
}of metal round until a small opening 
in one of its sides corresponds to the 


pinhead of the spring catch Then, by 
inserting a small steel blade, which the 
|} performer has concealed about him, he 


back the 
opening in the lid of the 
will make this 

has stepped out of the can, the 
and the 


can draw pin and push up the 
can. 


clear 


circular 
‘he illustrations 
After he 
lid may be 


snapped to, spring 


catch will make all secure. In order to 
heighten the effect, the performer may 
if desired, allow himself to be hand- 
cuffed before being placed in the can 
Needless to say, in this case, the per- | 
former releases himself first from the] 
cuffs, then from the can; or vice versa. 
| Some years ago, an original perform- 
er introduced a method of escape from | 
a packing case, the lid of which was 
nailed up by a committee selected from 
the audience. The packing case was in 
this instance the performer's own, and 


stood upon the stage from the beginning 
of the 
vited, 
the performer 


act. Examination was first in- 


this having been completed, 
was placed in the packing 


After a 


and, 


ease and the lid nailed down 
few moments, however, the performer 
made his escape, while his assistant (who 


beside the when the 


front of 


stood screen 


case, 


was placed in him) was found 


inside of it. 


An examination of the _ illustration 


(Fig. 7) will make the method of escape 
clear. The packing case really consists 
of four parts: (1) the four sides seem 
ingly nailed together; (2) the top, also 
devoid of trickery; (3) the bottom to 
which (4) the wooden corners or battens 
are nailed—these supposedly belonging 
to the sides of the box. The four sides 
are then slipped into these corner strips 
and screwed to them from the _ inside 
with a couple of screws, well oiled. A 
number of dummy nails (i. e., nails 
| which have been filed off a little below 


| the head ) driven into the battens 


the outside, giving the c: 


are 
very 


se a 
The 


case, 


from 


|solid and genuine per- 
placed in the 
While 


extracts a 


appearance 


}iormer is now and 
the lid is nailed 


done, the 


down this is 


being performer 


screw driver and an electric lamp from 


his pockets, and proceeds to unscrew the 
sides of the case 


This done, 


\ 
screws which fasten the 
to ihe corner slats or battens 


the instant the screen is placed in front 
of the 
push 


when the lid 


case, the performer has only to 


upward upon the lid of the case 


sides slide upward, 


and 


enabling the performer to make his 
escape, and his assistant to enter at the 
The 


screw 


assistant finds and 
driver and the pocket 
has left be- 


their aid again screws 


same _ time 


utilizes the 


lamp, which the performer 


hind him, and by 


the sides of the packing case securely 














AVAGES built rude 

bridges so that they 
might communicate with 
their neighbors. These 
have been replaced by 
triumphs of modern engi- 
neering. 


Primitive methods of 
transmitting speech have 
been succeeded by Bell 
telephone service, which 
enables twenty-five mil- 
lion people to bridge the 
distances that separate 
them, and speak to each 


The N eighbor-Maker 








other as readily as if they 
stood face to face. 


Such a service, efficient- 
ly meeting the demands 
of a busy nation, is only 
possible with expert oper- 
ation, proper maintenance 
of equipment, and central- 
ized management. 


The Bell System provides 
constantly, day and night, 
millions of bridges to carry 
the communications of this 


country. 


AMERICAN TELEPHONE AND TELEGRAPH COMPANY 
AND ASSOCIATED COMPANIES 


One Policy 


One System 
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to the corner battens This done, the 
case is again ready for any amount of 
examination 

Not content with this, however, some | 


WOOD 


will locate near a sawmill. 


in the following numbers : 
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manufacture, but covers the by-products as well, and gives information of ‘ 
the profitable nature of the business. ‘ 
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wood products may be used. : 
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more ingenious performer went fur- 


Classified Advertisements ,()... 041 acctsca a. method of release| 


om any packing case—one which had | 


weom. been supplied by a local merchant, and 
ms on sent 08 which could be onstructed and nailed 
) I i AREFULI a yether upon the stage! No confeder 
it . cs . ‘ ite were employed and the case and 
sn . ' the nat i nailing were in every way genuine Nev- 
mec se every cane it te| ertheless, the performe: succeeded in 
necessary to give the number of the inquiry. making hi escane 
ones The “fake or piece of apparatus de- 


MUNN & CO., Ine. > ; 
2 picted in the illustration (Fig. 6) is the 
mean whereby the performer effe« 


release When un 





ts his 
BUSINESS OPPORTUNITIES » 


Inqeiry Ne. 9173.- Wanted, manvfact 
: y f r fibre ow fre coal 


crewed into its vari- 
it OU ectior it may be concealed about 


performer clothing and remain un- 


Wt y : my UND ! ee 

hat y detected (The packing case must be 

‘ ve 
' ‘ of rather soft wood, and about half a 

! M - 1 
dozen air holes should be bored nto the 
Ineuiry Ne. 8175. \ ted ‘ vet ers fa = ot 

i i in tne box, allowir the performer sufficient 
ntilatior le the escape s being 


« ffected.) If the boards are one inch 
thick. the nail provided hould be about 
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Inquiry Neo. @18%.—Wanted, manufacturer f 

‘ al 
M s 

. led - : ince ot quite nails, yet tl can 
LP Moterte «a SHE Motor sink but one inch into the sides of the 
, , ae h . ; case, after they have been driven through 
cand ope, the lid. After the performer is in the 
uly A Fleity. For case and the screen has been placed in 
\ ' front, he extracts from his clothing a 
faguls No. #190 ar ° id aeaoees nf nocket lamp and the various sections of 
hi fake, which he proceeds to screw 
PROFTTABLE ORTONITY.—Por sale, patent ‘ ‘ his teh 
, . - kee . ~ together The solid center of the “fake 

1 sally needed 
\ ,M Box Risbee. Arizona. 1S provided with a double-thread screw, 
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é st f } ao camseal : 
F o ' 48 and Canadian 1 uw a crew » that when tl centra por 
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, sta req 
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— shown in the illustration) against the 
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In this manner 
Inquiry Ne. $208.—Wanted, the address of the the nails are slowly forced out, and the 
™ acturer oft Little Glant” Pum, . . 
lid of the case being opened in this man 
FOREMAN ‘ sit in th untry for the 
: ling a res sible sition ner, the performer steps out and again 
if Must be under % years of : 
” “ \ haracter and conceals his “fake’’ about his person. He 
t \ at a COn- ; 
ee! Alay t Box k then pushes the nails back into their 
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The Scientific American 
Cyclopedia of Formulas 


The Most Complete and Authoritative Book of Receipts Publishea 


Partly Based on the Twenty-Ejighth Edition of 
® The Scientific American Cyclopedia of Receipts, Notes and Queries" 


Edited by ALBERT A. HOPKINS, Query Editor of the Scientific American 


HIS is practically a new book and has called 
; for the work of a corps of specialists for more 
tap than two years. Over 15,000 of the most 
iroe useful formulas and processes, carefully selected from 
a collection of nearly 150,000, are contained in this 
most valuable volume, nearly every branch of the 
useful arts being represented. Never before has 
such a large collection of really valuable formulas, 
useful to everyone, been offered to the public. The 
formulas are classified and arranged into chapters containing related 
subjects, while a complete index, made by professional librarians, 
renders it easy to find any formula desired. 
@ An entirely new departure in a book dealing with receipts, is the chapter 
on Chemical, Pharmaceutical and Technical Manipulation, which has been 
prepared with the aid of well-known chemists. The information contained in 
this chapter is entirely practical and a careful study of it will go far in sav ing 
the expenditure of both money and time. There is also a list of prices of odd, 
out-of-the-ordinary technical products, which is a very valuable feature and is 
also unique. Many useful tables are also included. This book will prove of 
value to those engaged in any branch of industry and contains hundreds of the 
most excellent suggestions for the many thousands who are seeking for salable 
articles which they can manufacture themselves on a small scale for a livelihood. 
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Art and Artists’ Materials. 

Beverages; Non-Alcoholic and Alcoholic. 

Cleansing, Bleaching, Renovating and 
Protecting. 

Cements, Glues, Pastes and Mucilages. 

Coloring of Metals, Bronzing, etc. 











Dyeing. Soldering. 
Electrometallurgy and Coating of Metals. Toilet Preparations, including Perfumery. 
Glass. Waterproofing and Fireproofing 






Appendix: Miscellaneous Formulas ; 
Household Formulas. Chemical Manipulation ; Weights 
Ice Cream and Confectionery. and Measures; Index. 

SEND FOR DETAILED PROSPECTUS 
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Price, in Cloth, $5.00, Net. Half Morocco, $6.50, Net, Postpaid 
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roughness not being sufficient for prog: | 
ress, the crystal hunter has to cut, with 
his mattock, climbing steps in the rock. 
Finally, the vein is reached; he fol- 
lows it, striking with his hammer. The 
sound returned indicates to his skilled 
ear the existence of a cavern, a geode 
or pocket, which are the names given in 
Switzerland to the hollows where the 
crystals are found, attached to the sides, 
or detached and mingled with sand. 
Last year, a strahler, on St. Gothard, 
made a lucky discovery of large crysta s. 
A hundred yards below the line of 
eternal snow, he saw a vein of quartz 
about forty yards long and fifteen yards 
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We offer any man the sum of $2,500 in cash who can supply us 
with a new invention or device which we can manufacture and put 
on the market. 


We prefer-that the article be one that will incorporate a wood rim, 
similar to those used on bicycles. But you are not tied down to any 
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metal, or of wood and metal combined. No matter what the device is, 
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to beat a retreat, and return as quickly 
as possible to the valley. 

The winter came, and the treasure he 
had caught a glimpse of did not allow | 
him a moment's rest; he counted the | 
days that before the return | 
of spring and the melting of the snow. 

Finally, the day so long awaited ar- 
rived, and one fine morning, he took 
up his route, with one of his colleagues. 
Having relocated the vein, they exploded 
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inches long. Can be carried 
in pocket or on key-ring or ry 
watch chain. Intended for 
|| fine work like the screws of 
spectacies and eyeglasses. Removable blade. Nickel- 
plated. Price 25c. each 
| Send for %32-page catalog No. 18-B. 
THE L. &. STARRETT CO., Athol, Masa, U. 8. A. 








THE AMERICAN SCHOOL OF AVIATION 
CORRESPONDENCE COURSE 


Under thé auspices of the American Aeronautical 
Society. Technical and Practical training for the 
Aviator, Designer and Inventor. Send for particulars 


M. KASMAR, Secretary 
1952 Norte A Avenue Chicago 











Your PATENTS 

ncorporate j= fri 

in ARIZONA 

Laws the most liberal. Expense the least. Hold meetings, transacf 

yusinessanywhere. Blanks, By-Laws and forms s for making stock 

| full-paid for cash, property OF services, free. President Stoddard, 

FORMER SECRETARY OF ARIZONA, resiaent agent fot 

many thousand companies. Reference: Any bank in Arizona 

| STODDARD a COMPANY, Box 8000 
HCENIX, ARIZONA 





THE BEST EQUIPPED SHOP 


w Mechanical and Electrical -Manutacturing 
Rie cial Machinery, Jigs, Tools, 
Re -pairs, Experimental Devices 


d Commercializing a Spectlalty 


THE reas ANI) TELEGRAPHIC COMPANY Baltimore, Md 





TheBall Transmission ry 
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Please mention the SCIENTIFIC AMERICAN when writing to advertisers 
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